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Cast  Iron  vs.  Steel-tired  Wheels 332 

Clippings,  Filing  hy  Photography 294 

Compressed  Air  in  Railroad  Shops 220 

Compressor,  an  Absurd  Design  of 22) 

Compressors  vs.  Brake  Pumps  for  Shop  Use,.  U6 

Counter  Balancing  Locomotives 141 

Cruiser  iJrooWyji,  The 259 

Detentions  of  Passenger  Trains 8 

Driving  Wheels,  Large  vs.  Small 221 

Drop    Testing    Machines,    Spring     Supported 

Anvil  for 58 

Economy  in  Shop  Work 40 

Electrical  Exhibition  in  New  York        21 

Electricity,  Application  of  to  Steam  Roads 106 

Electricity  on  Steam  Roads,  Prospects  for. 301,  334 
Elevated  Railroads  and  the  Brooklyn  Bridge.,    78 

Employes'  Duty  to  Employers 294 

Engineers  in  Our  Navy,  Breakdown  of 221 

Engineers  in  the  Navy,  their  Status  295 

Engineers    in    the  Navy,  The    Wilson-Squire 

Bill  to  Improve  the  Status  of 73 

Feed  Water,  Pure 182 

Fireboxes  Lined  with  Fire  Brick 40 

Friction,  Reducing  Journal  Box 8 

Gas  Engines,  Advantages  of 183 


Grates,  Locomotive 78 

Grates,  Locomotive,  Large  vs.  Small 24 

HeatinB  Buildings  by  Heat  from  the  Hot  Well  182 
Indicator  Diagrams,  Effect  of  Long  Pipes  on . .  106 

"Industry" 41 

Interchange  ,  Adoption  of  the  New  Rules  of..  142 
Interchange  at  St.   Lonis.  Problems  Arising 

from  Damage  Due  to  Cyclone  1 82 

Interchange,  Committee  for  Revising  Rules  of    24 

Interchange,  The  Revised  Rules  of 41 

Journal  Box  i^'riction,  Reducing 8 

Lead,  Reduced,  for  Locomotives 143 

Locomotive,  A  New  English 40 

Locomotive  Grates 78 

Locomotive  Grates,  Large  vs.  Small  24 

Locomotives,     Defects     and     Improvements 

in...  222,  260,  333 

Mail,  Railway,  Decision  on 220 

Master  Car  Builders'  and  Master   Mechanics' 

Conventions 144 

Master  Car    Builders'   Convention,    Topical 

Discussions  at  , 142 

Master  Mechanics'   Association,   Convention 

forl896 58 

Metric  System,  Compulsory  Adoption  of 78 

Navy,  Our  Crippled 295 

Patent  OflJce,  Abuses  in  the 40 

Patent,  The  Value  of  a 109 

Piston  Rods,  Extended 58 

Pooling   Locomotives,   Abandonment  of    the 

System  on  the  P.,  C,  C.  &  Si.  L.  Ry 40 

Pooling  of  Locomotives 142 

power  Required  to  Drive  Jack-Shafts 221 

Rules  of  Interchange,  Revising 24 

Rules  of  Interchange,  The  Revised 41 

Screw  Threads,  International  Standard  for...  69 
Second-Class  Railroad  Traffic  in  England. . .        78 

Shafting,  Power  Required  to  Drive 221 

Slide  Valves,  Europeans  Ignorant  of  Ameri- 
can Practice  Reijaraing 259 

Smoke  Abatement,  Its  Relation  to  Economy..  143 

Spitting  in  Cars 24 

Stationary  Plants  on  Railioads 224 

Steel  Holler,  Specificat.ons  for 58 

Steel  Underlranies  for  Cars 182 

Titles  of  Journals  Appropriated 42 

Timber  Tests,  Importance  of  Continuing  79 

Tobacco  N  uisance.  The 60 

Tobacco,  Tolerance  of 109 

Train  Detention-,  Passenger 8 

Trestles,  Timber,  Economical  Design  of 58 

Trucks,  Locomotive,  in  Favor  in  England,  . .     259 

Turbines,  Steam 259 

Wheels,  Cast  Iron,  Thermal  Tests  of.  ..107,  221.  229 

Wheel.'^,  Cast  Iron  vs.  Steel-tired 332 

Wilson-Squire  Bill  for  Improving  Status   of 

Engineers  in  the  Navy        78 

I»IISCEL,X^AMEOlJS. 

Abrasion  I  esting  Machine,  The  Riehle' 67 

Abrasion  Tests  of   Iron    and    Steel,  Cambria 

IrouCo.' .     322 

Aerodrome,  Prof.  Langley's 120 

Africa,  A  Waring  Against  16 

Air  and  Gas  Compressors,  The  Norwalk* 177 

Air-brake  Cylinders,  Location  of,  Report   and 

Discussion  Before  M.  C  B.  Ass'n  129,  198 

Air-brake  Gear,  with  Independent  Hand- 
brakes*   292 

Air-brake  Hose,  Mending  of 130 

Air-brake  Hose,  Tests  of  127 

Air-brake  Men,  Convention  of  Ass'n  of        76 

Air-brake  Men,  Subjects  for  Convention  of 21i 

Air-brake  Suit,  The  Westinghouse-Boyden..  .     34 

Air,  Compressed,  see  Compressed  Air 

Air  Jack  for  Raising  Driving   Boxes,  N.  Y.  C. 

Rd.» 5 

Acetylene,  Explosive  Qualities  of 344 

Altoona  Shops  of  the  Pennsylvania  Railroad* 

89,  165,  203,  241  279,  3I7 
American  Railway  Master  Mechanics'  Asso- 
ciation, see  Master  Mechanics'  Assn 

American  Society  of   Mechanical    Engineers, 

Program  for  Convention  of 81,  351 

American  Society  of  Navigation  Engineers.   .  270 

Armored  Cruiser  Brooklyn,  U.  S.  Navy* 249 

Annual  Report  of  Mich.  Peninsular  Car  Co.  ..  315 
Anvil,    Spring-Supported,     for    Drop-Testing 

Machines* 61 

Apprentices,  Admission  of  to  Purdue 94 


Apprentice  Boy,  Discussion  Before  M.M. Ass'n.  131 

Arbitration  Committee,  Rulings  of 311,  317 

Arches,  Experiments  on 74 

Ass'n  Supt.  Bridges  and  Bldgs 351 

Atchison,  Topeka  &  Santa  Fe,  Sale  of 10 

Axle,  Journal   Box,  Wedge  and   Bearing  for 
80,000-lb.  (Jars,  Report  to  M.  C.  B.  Ass'n*.         158 

Baltimore  &  Ohio  Tunnel  Plant 325 

Bates  Thermic  Engine,  The 285 

Battleships,  The  Contracts  for  the  New 269 

Boiler  Check  Valve,  Wright's  Safety" '282 

Boiler,  Combined  Safety,  Water-Tube,  Test  of,  141 

Boiler  Covering.  A  New* 149 

Boiler  Jackets,  Locomotive 269 

Boiler  for  Ten-Wheeled   Locomotive,  N.  V.  C. 

&St.L.Ry.* 73 

Boiler,  Locomotive,  A  Proposed  Water-Tube*.     9 

Boiler  Plant  for  the  Nat.  Elec.  Exposition 124 

Boiler  Practice,  European 307 

Boilers,  Belleville,  Evaporative  Trials  of 14 

Boilers,  Locomotive,  Effect  of  High   Rates  of 

Combustion  on  Efficiency  of* 254 

Boilers,  Locomotive,  with  boxes  lined   with 

brick* 36,    82 

Boilers,   Radial  Stay    vs.    Crownbar,  Discus- 
sion before  M.  M.  Ass'n 131 

Boilers,  The  Livet* 195 

Boilers,  the  Root 14 

Boilers,  The  Root  at  the  Nat,  Elec.  Exposition*  201 
Boilers,  Water-Tube,  Experiments   on  Heat- 
ing Value  of  Tubes* 235 

Boilers,  Water-Tube,  in  the  Briii  h  Navy 39 

Boilers,  Water-tube,  On  French  War-Ships...  286 

Boilers,  Water-Tube.The  Roberts 353 

Boilers,  Water-lube,  Tests  of* 195 

Boiler,  The  Solignac  Mixed* 22 

Boiler  Tubes,  M.  M.  .\3sn.  Standard  Sizes  of. .  157 

Boring  Machines ,  Double  Cylinder* 237 

Brake  Beam,  A  New* 64 

Brake  Shoes,  Laboratory  Tests  of,  Synopsis  of 

Report  to  M.  C.    B.  Ass'n  129 

Brake  Shoe  Keys,  Q.  &  0.  Pressed  Steel* 353 

Bridge  at  Detroit,  Proposed  Michigan  Central     9 

Bridges,  Experiments  on  Arches  cf 74 

Bridges,  Timber,  Economical  Designing  of*...    62 

Bulkhead  Door  for  Steamships 119 

Cable  Company.  The  Pacific 9 

Cables,  Cappings  for 305 

Cableways,  Lidgerwood,  at  Hawaiian  Islands*  275 

Cable  ways.  The  Lidgerwood 67 

Car  Box,  of  60,000  IbP.  Capacity,  with  Steel 

Sills,  C,  B.  &  Q.R.  R.* 44 

Car  Builders' Demand  for  Lumber 10 

Car,  Coal,  Truss  for  Sides  of* 55 

Car  Construction,  Uniformity  in.. 130 

Car  Couplers,  Uncoupling  on  the  Road 128 

Car  Couplers,  Unlocking  Gears  for 130 

Car  Door,  flush,  the  Q  &  C  Hoyl* 150 

Car  Doors  and  At  tachments.  Report  loM.C. 

B.  Ass'n 164 

Car  Doors,  Freight,  Circular  of  Inquiry  on 25 

Car  Ends  and  Platforms,   Passenger,   Report 

toM.C.Ass'n     198 

Car,  46-foot  Furniture,  C,  M.  &  St.  P.  Ry*....  208 

Car,  Freight,  Campbell's  Combination* 6 

Car  Heating  by  Steam 293 

Car   Heating,  Gold's  Improved  Jet  System  of 

Hot  Water  Circulation  for* 31 

Car,  Hopper  Gondola,  Cen.  Hd.  of  N.  J* 80 

Car  Lighting,   Comparative  Cost  of  City  and 

Pintsch  Gas  for 116 

Car,  Passenger,  with  Wide  Vestibules.    L.  S. 

and  M.  S.  Ry* 52 

Car,  President's  Private,  III.  Cent.  R.  R 9 

Carriages,  Horseless,  Power  Required  for 170 

Cars,  Express,  Burglar-Proof 10 

(  ars.  Freight,  Metal  Underf rames  for* 161 

Car  Lighting,  Electrie,the  Moskowitz  System.  313 

Car  Lighting,  Mail 16 

Cars,  Metal,  in  France 285 

Cars,  Metals  in    France,   Preservation.  Main- 

t'  nance  and  Probable  Durability  of* 171 

Cars,  Metal   Underframes  for.  Discussion  be- 
fore M,  C.  B.  Ass'n 129 

Cars,  Private  for  Queen  Victoria 26 

Car  Seats,  The  Bushnell 124 

Car.  Sieel  flat,  carrying  40  tons* 286 

Car  Truck.  The  Schoen  Pressed  Steel*  66 

Car.  Twin-hopper  Gondola,  Nor.  Pac.  Rd* 35 

Car,  Faderdump* 238 


Cast-iron  vs.  Steel-tired  Wheels 3(K( 

Cast-iron  Wheels  in  Europe 121 

Cast-iron  Wheels,  Mileage  in  Freight  Service.  215 
Cast-iron  Wheels,  Thermal  Tests  of.  .    .92,  206,  246 

Central  Railroad  Club 9,  269 

Chemistry  Applied  to  Railroads 54, 101,  212 

Chilled  Cast-iron  Tools  * 241,  310 

China,  Situation  in 351 

Citizenship  and  Technical  Education 341 

Chinese  Railway  Pro.iectB 54 

Coal  and  Ash  Plant,  C.,C.,C.&  St.  L.  Ry.*....  287 

Coal,  Powdered, Wegener's  Apparatus  for* 138 

Coaling  Station  at  Wabash,  C,   C,  C.  &  St. 

L.  Ry* 70 

Coal,  Spontai^eouB  Ignition  of 269 

Combustion,  Effect  of  Rates  of  on  Efficiency  of 

Boilers* 251 

Commercial  Travelers'  Fair 515 

Compound  Locomotive  for  L.  S.  &  I.  Ry.* 211 

Compound  Locomotive  for  Northern  Pacific 

Ry 331 

Compound  Locomotives,  Mogul,  on  P.Rd."  213,  279 
Compound  Locomotive,  Noiseless  Switching, 

N.  Y.  C.  &  H.  R.  R.* 78 

Compound    Locomotive,  Passenger,  Vauclain 

type,  C,  M.  &St  P.  Ry* 170 

Compound  Locomotive,  Ten-wheeled  Freight 

for  VH.ndalia  Line* oO 

Compressed  Air  Ash  Hoists  at  Altocna Shops*.  '241 
Compressed  Air  Loco,  on  the  Manhattan  Rd..  268 
Compressed  Air  Machinery  on  Monitor  Terror  346 

Compressed  Air  Riveter  for  Ship  Yards* C6 

Compressed  Air  Sanding  App.  at  Altoona*..  .  243 
Compressed  Air  Transmission  of  North  Star 

Mining  Co.,  Grass  Valley,  Cal 189 

Compressed  Air,  in  A. ,  T.  &  S.  F.  Shops 6S 

Compressed  Air,  Use  in  Shops 330 

Compressors,  The  Norwalk*     177 

Construction    and    Maintenance   of    Railway 

Car  Equipment*.  .2,  21,  38,  53,  74,  103,  216,  251,  335 

Copper  and  Iron  Conductors 275 

Copper,  An  Extended  Use  of 7 

Counterbalancing    Locomotives,   Report    and 

Discussion  before  the  M.  M.  Ass'n* 130,  156 

Coupling  for  Transmission  Rope,  The  Hum*..    87 

Crosby  Steam  Gage  &  Valve  Co 141 

Crosshead  &  Guide,  Class  L  Eng..  P.  Rd.* 281 

Crossbeads,  Laird 31 

Cruiser  Brooklyn,  United  States  Navy* 249 

Cylinder  Bushings,  Discussion,  M.  M.  Ass'n...  131 

Cylinder  Bushings,  Report  to  M.  M.  Ass'n 157 

Cylinders,  A  Device  for  Centering* 302 

Derrick,  Orign  of  the  Word 238 

Directory  of  Raili  oad  Officials,  Changes  in, 

16.  32,  48.  68,  88,  126,  151.  202,  210,  278.  316,  351 

Discipline  Without  Suspension  331 

Draft  Rigging  Car,  Cen.  Rd.  of  N.  J.* 81 

Draft  Rigging  With  Pockets  vs.  Tail  Pins U'9 

Draft  Rigging  with  Steel  Sills* 320 

Draughts,  Mechanical,  Comparison  of* 56 

Drills,  Oil  Tube* 277 

Driving  Box  Wedges 132 

Drivirg  Box  Wedges,  M.  M.  Ass'n  Circular  on  3 
Drop-Testing  Machines,  A  Spring-Supported 

Anvil  for* 51 

Dynamometer,  A  New '237 

Dynamometer  Cards,  Method  of  Obtaining 216 

Dynamometer  for  Back   End  of  a  Tender* —  140 

Eccentric,  Double,  Pennu.  Rd* 54 

Elasticity,  Limit  of 137 

Electricity  on  Aylmer  Branch  C.  P.  Ry 308 

Electricitj ,  The  Use  of  in  Brooks  Loco. Works.    66 

Electric  Cars,  Cost  of  Repairs  346 

Electric  Locomotives,  Baldwin- Westinghouse.  47 
Electric  Locomotive  on  Manhattan  Elev.  Rd. ,  268 

Electric  Locomotive,  The  New  Heilman 284 

Electric  Motive  Power  on  the  111.  Cen.  Rd 14 

Electric  Motor,  The  Gibbs  Portable* 65 

Electric  Motors,  Should  Steam  Roads  Adopt 

Them  to  Compete  with  Electric  Roads... 98 

Electric  Motors,  Why  They  Revolve* 265 

Electric  Traction  on  Steam  Rys 3'26,  344 

Engine,  a  New  Naphtha* 301 

EngineBoard,   N.  &  W.  By* 302 

Engine,  Quadruple  Expansion  Marine 115 

Engine,  Steam,  Experiments  on  at  Liege 288 

Engine,  The  Bates  Thermic 285 

Engineers  in  the  Navy,  More  Required 325 

Equipment  Notes.  .1,   17,  33,  49,  69,  r22,  147,  186, 

227,  264.  386,  352 
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Exhaust  Pipes  and  Smokesfacka  for  Looomo- 
tives.  Most  AdFantageous  Diinensiona  for* 

11,  27,  45,  83,  132, 190,  231,  270,  311,  317 
Exhaust  Pipes  and  Steam  Pasaages,  Report  to 

M.  M.  Asa'n* '*^ 

Exhibits  and  Hotel  Rates  at  llieM.   M.  &  M. 

C.  B.  Conventions ^ 

Exhibits  at  the  Conventions 151 

Fastest  Regular  Trains,  The 9 

Fireboxes,  With  Fire-brick  Walls*  36,82 

Fire  Kindlcrs  on  the  Norfolk  &  Western 138 

Fire-Prooflng  Testa* 228 

Fire-Retarding  Qualities  of  Wired  Glass 265 

Fox  Pressed  Steel  Company,  Organization  of...    87 

Fuel,  Oil,  Burning  of '6 

Fuel,  Oil,  in  the  Navy 8 

Fuel,  Powdered,  Wegener's  Apparatus ior*,..  138 

Gas  Exposition  in  Nevf  York 276 

Gas,  The  Freezing  of 1*5 

Glass,  Wired,  Fire-Retarding  Qualities  of 265 

Governor,  High-Speed   Belt,  for  Corliss  Eng.,*    26 

Governor,  The  Browuville  Automatic* 31 

Graphical  Methods  of  Keeping  Accounts*....  101 

Graphite  Paint  for  Metal  Work 315 

Graphite  Paint,  Fire-Resisting  Qualities  of....  328 

Grate  for  Burning  Fine  Anthracite* 343 

Grates,  Locomotive,  Large  vs.  Small 50 

Grinder,  Tool,  The  Dickerma  n* 67 

Guide  and  Crosshead  for  Class  L  Eng.  Rd*.  ...  281 

Hack  Siw,  the  "Star"  Power 14 

Indie  utor  Diagrams,  Effect  of  Long  Pipes  on.*  U2 

Indicator  Rigging  for  Locomotives" 118,  206 

Interstate  Com.  Commission,  Report  of 237 

latroduction  of  Our  Practice  in  S.A. Republics  215 
Jacketing  Steam  Ccest  and  Cylinder  Heads*..    61 

Japan,  Situation  in 351 

Journal-box  for  80,000-lb.  cars.  Report  to  M.  C. 

B.  Ass'n* 158 

Jungfrau  Railway,  The 123 

Key-Seater,  the  Lake  Porto  blc« 16 

Lag  Screws,  Holding  Power  of 31 

Lithe,  The  Wagner  12-inch* 238 

Lehigh  Valley,  Scenery  on 16 

Link  Motion  for  Ten-wheeled  Locomotive* —    73 

Lithographs  of  M.  C.  B.  Standards 310 

Litigant,  An  Extraordinary 14 

Locomotive  Boilers,  See  Boilers,  Locomotive.. 

LoGora olive.  Class  L,  Penna.  Rd* 166,  280 

Locomotive    Design,    Convenience    and  Effi- 
ciency of *5 

Locomotive,  Eight-wheflfd,  N.  Y.  C.  Rd 94 

Locomotive  Fire-Boxes  with  Brick  Walls*.. 36,    82 

Locomotive  Fire  Kindiers  on  N.  &  W.  Ry 138 

Locomotive  for  Burning  Crude  Petroleum"  ..    268 

Locon-.otive  for  Six  Per  Cent.  G'ade* 324 

Locomotive  Grates,  Large  vs.  Small 50 

Locomolive,  Heavy  Express.  G.  &  N.  W.  R\  *..  4 
Locomotive,  Heavy  Express,  C,  C.,  C.  &  St.  L. 

Ry*... '■ * 

Locomotive,  Mogul  Freight,  for  M.  C  Rd* 218 

Locomolive.  Mogul  Ft.,  N.Y,  N.  H.  &  H.R.H.'  267 
Locomotive.  Passenger,  Great  Western  Ry"...    39 
Locomotives,  Advantages  of  Raising  the  Cen- 
ter of  Gravity  of* 63 

Locomotives,  Compound,  See  Comp.  Locomo- 
tives   •  ■  •  • 

Locomotives.  Express,  Design  of  247 

Locomotives,  Pass,  and  Freight,  B.  &  0.  R.R.'  289 

Locomotives,  Rech  &  Baldwin* 339 

Locomotives.  Standard  of  Grand  Trunk  Ry'..  20 
Locomotive,  Ten  Wh'l..  N.  Y.  C.  &  St.  L.Ry* . .  72 
Lncomotive,  Ten-Wh'l.  Passenger,  Erie  Rd*    .  309 

Lumber,  Car  Builders' Demand  for.... 10 

Machine  Tools,  Transmission  of  Power  to 219 

Manhattan  Klevated  Ry..  Statement  of  15 


Manufacturing  Notes,  16,  32,  48, 68,  88,  125, 150, 

201,  239,  277,  315,  353 
Master  Car  and  Lecomotive  Painters' A?s'n.  215 
Master  Car  Builders'  Association,  proceedings 

of  Annual  Convention  of 127 

Master  Car  Builders'  Association,  Reports  at 

Annual  Convention  of 158.  198 

Master  Car  Builders'  Association,  SubjOi-ls  for 

1897  Convention 246 

Master   Mechanics'  Association,  Proceedings 

of  Annual  Convention  of 130 

Master   Mechanics'  Association,   Reports   at 

Annual  Convention  of ....153,  199 

Master  Mechanics'   Association,  Subjects  for 

1897  Convention  of 246 

Mechanical  Draughts,  Comparison  of 56 

Metal  Cars  in  France 285 

Metal  Cars   in   France,  Preservation,  Main- 
tenance and  Probable  Durability  of* 171 

Metal  Underframes  for  Cars,  Report  and  Dis- 
cussion before  M.  C.  B.  Ass'n* 129,  161 

Metric  System.  The....        137 

Mill  Heating  from  the  Hot  Well 214 

Milling  Mach.  for  Hor.  and  Vert.  Milling*....     87 
Milling  Machine  for  Loco.  Work,  Newton'.  .     276 

Milling  Machine,  The  Becker  Vertical* 65 

Moran  Flexible  Steam  Joint*.. ■. 169 

Motors  and  Trucks,  Lake  St.  Ele,Ry.,Chicago*    35 

Naphtha  Engine,  a  New* 301 

Navy,  The  Needs  of 328 

New  Publications 25,151,186.  234,274,  314,345 

Oil  Fuel,  Burning  of 16 

Oil  Fuel  in  the  Navy ......      9 

Oil  Purifier,  the  Q,  &  C.  Perfection* 67 

P  .cifio  Cable  Company 9 

Paints,  Determining  Fineness  of  Grinding 101 

Paint,  Graphiie,  tor  Metal  Work    315 

Paint,  Graphite,  Fire-Resisting  Qualities  of . . .  328 
Paints,  Method  of  Determining  Proportions  of 

Oil  Pigment  and  Moisture  in     54 

Paints.  Method  for  Determining  the  Shade  of.  212 

Pennsylvania  Ave.  Subway  and  Tunnel* 95 

Pennsylvania's  Railroads,  Report  on 7 

Personals,  10.  26.  43,  44,  60,  81,  120,  146, 185,  '227, 

263,  305,  335 

Philadelphia*  Reading  Reorganization. 3 

Piece  Work  in  Altoona  Shops 317 

Piece  Work  in  Car  Shops  51 

Piston,  Locomotive,  Of  Malleable  Iron* 93 

Piston  Packing.  Multiple  Tool  Post  for  Turn- 
ing and  Cutting  Off* lll^ 

Pneumatic  Tires,  The  Origin   of* 194 

Pullman  Palace  Car  Co.,  Rig  Verdict  Against.    32 

Punching  Press.  An  Improved  * 149 

Purdue.  Admission  of  Apprentices  to 94 

Quadruple-expansion  Marine  Engine  115 

Railroad  Commissioners,  Nat.  Convention  of. .    81 

Railroad  Master  Blacksmith's  Association 194 

Railroads  of  Pennsylvania,  Report  on 7 

Rnil  Specifications,  Discussing 137 

Rails,  Steel,  Reduced  Price  and  Quality 15 

Rattler  for  Scrap" 308 

Reciprocating  Parts  of   Locomotives,   Report 

ard  Discussion  before  M.  M.  Ass'n* 1.31,  19_ 

Riveter  for  Ship  Yards,  Pneumatic* 6q 

Rock  Island  Bridge,  Operating  Mechanism  for,  329 

Rotary  Acceleration        306 

Russian  Engineering,  Notes  on 18 

Russian  Locomotive  Building  Plant Ill 

Sand-Mixing  Machine.  Centrifugal* 47 

Saw,  Hack,  The  "Star"  Power 14 

SaWj  Improved  Cutting-olT* 15 

Scenery  on  the  Lehigh  Valley 16 

Screws.  Lag,  Holding  Power  of 31 

Shops,  Freight  Car  Repair,  Sou.  Pac.  Ry 2U 
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THE  AliTOONA   SHOPS  OF  THE  PENNSYLVANIA 
RAILROAD. 


I. 

The  principal  shops  of  the  Pennsylvania  Railroad  for  the  re- 
pair and  construction  of  cars  and  locomotives,  as  most  of  our 
readers  know,  are  located  at  Altooua,  and,  as  many  of  them  are 
also  aware,  this  place  is  a  sort  of  mechanical  Mecca  to  which 
many  pilgramages  are  made,  by  those  who  are  in  pursuit  of  in- 
formation or  enlightenment  on  the  many  abstruse  problems  relat- 
ing to  the  mechanical  engineering  of  railroads.  A  visit  to  this 
place  is  therefore  always  interesting,  and  it  is  hoped  that  some 
notes  and  observations  of  a  recent  ramble,  through  the  great 
works  which  are  established  there  will  be  interesting  and  may 
be  profitable  to  our  readers. 

For  the  following  facts  regarding  the  location  of  Altoona  and 
its  surroundings,  we  are  indebted  to  an  illustrated  "  historical 
descriptive  and  statistical"  volume  published  by  its  Board  of 
Trade. 

"The  city  of  Altoona  was  laid  out  in  1849  and  the  Penn- 
.'iylvania  Railroad  commenced  the  construction  of  its  shops 
in  1850.  It  is  situated  about  thirty  miles  southwest  of  the 
geographical  center  of  the  great  State  of  Pennsylvania, 
just  at  the  eastern  base  of  the  Allegheny  Mountains,  near  the 
headwaters  of  the  Juniata  River — the 'Blue  Juniata' of  lodian 
leaend  and  pale-faced  song,  and  on  the  line  of  the  Pennsylvania 
R:illroad.  It  lies  in  the  upper  or  western  end  of  Logan  Valley  or 
'  Tuckahoe,'  as  the  vicinity  was  called  in  early  days,  in  the  cen- 
tral part  of  Logan  township,  in  Blair  County.  By  rail  it  is  117 
miles  east  of  Pittsburg  and  235  west  of  Philadelphia,  although  an 
air  liue  would  be  one-fourth  to  one-third  less.  Baltimore  and 
Washington  are  150  miles  southeast  and  Buffalo  200  miles  di- 
rectly north,  but  by  rail  the  distance  to  these  points  is  nearly 
twice  as  great. 

"  Originally  laid  out  in  a  narrovp  valley,  it  has  filled  this  and 
climbed  the  hills  on  either  side  and  grown  in  all  directions,  so 
that  a  large  part  of  it  is  built  on  hills  of  moderate  elevation.  The 
city  lines,  as  now  established,  embrace  a  territory  two  and  one- 
fourth  miles  wide,  but  it  is  built  up  as  a  city  a  distance  of  four 
miles  long  and  two  miles  wide.  Less  than  50  years  old,  it  has 
grown  with  such  surprising  rapidity  that  it  now  contains  a  pop- 
ulation of  over  40,000  and  is  now  the  eighth  city  in  the  state  in 
population,  and  second  to  none  in  material  prosperity. 

"The  lowest  ground  in  the  city  is  1,120  feet  above  the  level  of 
the  ocean,  and  the  hills  rise  100  to  150  feet  higher,  making  the 
site  and  surroundings  picturesque  in  the  extreme.     .     .     . 

"The  railroad  passes  through  the  heart  of  the  city  from  north- 
east to  southwest.  ...  In  the  central  part  of  the  city,  on  the 
lower  ground,  are  located  the  railroad  company's  machine  and 
locomotive  shops,  freight  warehouse,  passenger  station  and  an 
immense  hotel,  around  which  the  business  of  the  city  clusters, 
this  being  the  '  hub  ' ;  although  the  ever-increasing  business  of 
the  road  has  necessitated  the  building  of  additional  shops  at  two 
other  places  in  the  eastern  suburbs.'' 

The  "car  shops"  are  located  about  a  half  mile  east  of  the 
locomotive  shops  and  the  "Juniata  shops,"  which  have  been 
built  within  a  few  years  for  the  construction  of  locomotives,  are 
about  a  mile  east  of  the  car  shops. 

Elsewhere  plans  showing  the  location  of  each  of  these  three 
groups  of  shops  are  given,  and  also  a  view  of  the  yard  taken  from 
the  west  end  of  it,  adjoining  the  repair  shop,  and  which 
shows  part  of  one  of  the  engine  houses,  and  of  other  buildings, 
and  the  network  of  tracks  at  that  point.  Another  view  of  the  car 
shops  and  the  grounds  adjoining  will  give  an  excellent  idea  of  the 


appearance  of  that  locality  and  still  another  one  of  the  "  Juniata 
shops  taken  from  the  north  looking  southward  shows  their 
appearance  and  that  of  their  environment.  The  plans  re- 
present the  shops  and  grounds,  as  maps  ordinarily  do,  that  is 
the  person  looking  at  them  is  supposed  to  be  on  the  south  side. 
As  visitors  nearly  always  approach  the  shops  from  the  north  side 
and  as  the  perspective  view  of  the  Juniata  shops  is  taken  from  the 
north  the  plans  may  at  first  be  a  little  confusing. 

The  main  or  "  locomotive  shops"  as  they  are  called,  are  the 
oldest  and  most  extensive  and  are  devoted  chiefly  to  the  repair  of 
locomotives,  although  also  some  new  construction  work  is  done 
there.  The  following  are  the  principal  buildings  and  their 
dimensions: 

Middle  division  round  house 235  feet  diameter 

Erecting  sliop  No.  1 413  feel  by   66  feet 

Machine  sliop  (two  stories) 352       "       63    " 

Krecting  shop  No.  2 4ii       "       (je    " 

Office  store  room,  laboratory  and  test  room  (three  stories)  170       "       40    " 

Hoiler  kouse 6(3       '*       43    *' 

Flue  shop 125       "       40    " 

Boiler  and  blacksmith  shop 192  feel  diameter 

Blacksmith  shop 249  feet  by   66  feet 

Wheel  shop 219       "       66    " 

Hoiler  flange  and  lank  shop rj4       '•       66    " 

Wheel  annealing  pits 95       "       iiS    " 

Pittsburg  division  round  house 300  feet  diameter 

Iron  foundry 24S  feet  by  96  feet 

Wheel  foundry 137       "       70    " 

Core  room,  pattern  shop  on  second  floor 80       •'       71    " 

Brass  foundry 78       "       55    " 

Pattern  store  room  (two  storlef) 98       "       48    " 

Oil  house : 67       "       47    " 

Wheel  foundry 163       "       63    " 

Total  floor  area.. 367,311  square  feet 

The  car  shops,  as  their  name  implies,  are  devoted  chiefly  to 
the  construction  and  repair  of  cars,  but  a  group  of  small  build- 
ings are  devoted  to  work  for  the  maintenance  of  way.  The 
following  are  the  principal  buildings  and  their  dimensions  : 

Passenger  car  paint  shop 42. i  feet  by  132  feet 

Electric  transfer  table  and  pit 397    "     ''     60    " 

Group  of  maintenance  of  way  bui 'dings 19,142  square  feet 

Freight  car  paint  shop 392  feet  by  108  feet 

Fri?ignt  car  truck  shop 82  "      70    " 

Planingi,,ill 356         "        74    " 

Blacksmith  shop  .357         "        73    " 

Machine  and  cabinet  shop 3i'3         "        73    ** 

Upholstering  and  trimming  shoo  (two  stories)" 363        "       73   " 

Passenger  car  erecting  shop 213        "      133    " 

Office  and  storeroom  (two  stories) 79         '*       39    '* 

Freight  car  shop 433  feet  diameter 

Steam  turntable  100    '* 

Lumber  drying  kilns 3.343  square  feet 

Fire  apparatus 53  feet  by  33  feet 

Total  tloor  area —  368,680  square  feet 

The  Juniata  shops  are  the  newest  and  were  built  for  the  con- 
struction of  new  locomotives.  A  part  of  them  are  now  devoted 
to  the  repair  and  construction  of  frogs  and  switches  and  other 
maintenance  of  way  work.  The  shops  are  splendidly  equipped 
with  the  latest  and  mo=t  approved  machinery.  The  buildings  are 
as  follows  : 

PaintShop  146  feet  by  67  feet 

Eleeiric  and  hydraulic  house 60       "'       45    " 

Boiler  shop 38S       "       80    " 

Bla'-k?niith  shop  306       "       80    " 

Bni'er  house     70       •'       43    " 

Oftice  and  storeroom  (two  store.s) 71       "       51    " 

Hydraulic  transfer  table  and  pit — 261       "       60    " 

Krcctingshop 351       "       70    " 

Machine  shop  (two  stories) 258       "       75    '* 

Total  floor  area 118,986  square  feet. 

The  entire  area  of  the  floors  of  all  the  shops  is  854, 980  square 
feet  or  19.7  acres. 

It  would  be  very  difficult  to  give  a  systematic  account  of  all  of 
these  shops,  and  the  many  interesting  processes  and  appliances 
which  are  carried  on  in  them.  Only  a  large  book  or  many  chap- 
ters would  suffice  for  that  purpose.  No  attempt  will  therefore  be 
made  to  arrange  our  observations  in  any  systematic  order,  but 
they  will  be  noted  as  they  were  brought  to  the  attention  of  the 
writer  during  a  "  personally  conducted"  ramble  through  these 
great  establishments.  Before  doing  this  it  will  be  explained  tliat 
the  engraving  of  two  passenger  locomotives  on  the  double  page 
illustration  herewith  represents  the^latest  type  or  "Class  L"  engine 
built  by  this  company,  and  also  their  "Class  G"  engine,  which 
was  built  and  was  the  standard  type  in  1873.  The  illustration 
and  the  following  dimensions  give  a  good  idea  of  the  increase  in 
size  of  locomotives  within  the  past  twenty-two  years. 

Class  G.  Class  L. 

Diameter  of  driving  wheels SGinches  81  inches 

Cylinders  .• 15  by  22  inches  ISS^  by  26  inches 

Weight 65.200pound8  134,500  pounds 

Pressure  in  boilers 125  pounds  185  pounds 
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View  of  West  End  of  Pennsylvania  Yard,  Altoona,  Pa- 


Car  Shops  of  the  Pennsylvania  Railroad    Altoona   Pa. 
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We  will  have  more  to  say  about  the  "Class  L"  engine  in  a  future 
article. 

The  Pennsylvania  Railroad  Company  for  many  years  past  has 
made  many  of  the  cast-iron  wheels  used  on  its  road.     In  connec- 
tion with  the  locomotive  shops  is  a  well-equipped  wheel   foundry 
where  large  numbers  of  wheels  are  and  have  been   made.     Great 
pains  have  been  taken  and  much  skill  exercised    to    procure    the 
best  possible  materials  for  their  manufacture,  and  to  produce  the 
strongest,     safest    and     most     durable    wheels     of  that    kind: 
Recently    an    expensive    accident  occurred    on   the  road  while 
a    train   was    coming    down '  the    long    and   steep  grade    west 
of  Altoona.     The  accident  was  caused  by  a  broken  wheel  under 
a    foreigQ  car,   the    failure  of     which    was    attributed    to  the 
action  of  the  brakeshoes,  which  were  applied  in  descending  the 
grade,  and   which  heated   the  wheel,  and  it  was  thought  thus 
cracked  it.     To  throw  some  light  on  the  subject,  it  was  decided 
to  make  tests  of  wheels  made  by  different  manufacturers,  to  de- 
termine the  effect  of  heating  the  tread.     To  do  this  the  wheels 
were  placed  in  a  sand   mould  flatwise,  with   their  flanges  down 
and  their  axes  vertical.     Around  the  tread  of  the  wheel  a  circum- 
ferential space  was  left  U  inches  wide  measured  radially  to  the 
wheel,   this  space  being  surrounded  with  sand,  the  top^of  the 
mould  being  left  open.     Into  this  space  molten  cast-iron  was 
poured,  with   the  result  that  in   many  cases  some  of  the  ribs  or 
brackets  were  cracked  in  about  half  a  minute  after  the  metal  was 
poured,  and  the  plates  in  about  a  minute  after  the  molten  metal 
came  in  contact  with  the  tread.     At  the  time  of  the  writer's  visit 
to  the  foundry,  which   is  here  reported,  three  new  wheels  were 
prepared  for  such  a  test;  two  of  them  manufactured  by  a  reputable 
maker,  and  one  of  these  two  wheels  was  taken  from  those  supplied 
by  the  manufacturer  in  the  regular  course  of  trade,  and  the  other 
a  special  wheel  furnished  for  the  test,  and  said  by  the  maker  to 
be  the  best  he  could  produce.     The  third  was  a  new  wheel   made 
in  the  Altoona  foundry.     In  one  of  the  tests  the  molten  iron  was 
poured  into  the  space  around  the  tread  of  the  wheel  first  described, 
so  as  to  nearly  fill  it  up  to  the  edge  of  the  rim.     In  forty  seconds 
after  the  pouring  ceased  there  was  a  sharp  click   indicating  that 
one  of  the  brackets  was   cracked,  and  in   forty-five  seconds  the 
upper  plate  cracked  with  a  report  like  that  of  a  small  pistol.     The 
crack  was  a  radial  one   through   the  rim,  and  it   then  extended 
circumferentially  just  inside  the  rim  about  one-sixth  of  the  way 
around  the  hub.     The  second  wheel,  which  was  said  by  the  maker 
to  be  the  best  that  he  could  produce,  cracked  in  the  same  way  in 
the  plate  in  two  minutes  after  the  iron  was  poured,  the  fractures 
being  of  somewhat  less  extent  than  the  first.    The  Altoona  wheel 
was  then  tested,  but  did  not  break  when  the  melted  iron  poured 
around  it  had  become  black  by  cooling.  Other  tests  have  been  made 
of  wheels  which   had  been  in  service  with  similar  results.     The 
Altoona  wheels  are  reported  to  have  stood  the  test  in  every  case 
excepting  one,  while  a  large  proportion  of  those  made  by  manu- 
facturers who  sell  wheels  were  broken.      During  a  considerable 
part  of  the  time  after  the  iron  was  poured,  when  the  tests  which 
are  described  above  were  made,  the  wheel  was  so  cool  that  a  per- 
son could  bear  his  hand  in  the  inside  of  the  rim,  and  the  plate,  ex- 
cepting the  portion  near  to  the  nm,  was  so  cool  during  the  whole 
test  that  a  person's  hand  could  be  kept  in  contact  with  it  without 
pain.    A  match  moved  slowly  in  contact  with  the  plate  from  the 
hutftoward  the  rim  immediately  after  the  test  was  not  lighted  untd 
it  was  near  the  rim. 

These  tests  are  certamly  very  remarkable,  important  and  some- 
what alarming.  If,  as  was  shown,  an  ordinary  cast-iron  wheel  is 
liable  to  break  when  its  rim  is  heated  to  a  comparatively  low  tem- 
perature, there  is  certainly  very  much  more  danger  attending 
their  use  on  long  grades  when  the  brakes  must  be  applied  for  con- 
siderable periods  than  is  generally  supposed,  and  the  responsi- 
bility for  using  cheap  and  inferior  wheels  is  correspondingly  gre.it. 
The  forms  of  the  wheels  which  were  tested  were  all  alike  and  were 
of  the  ordinary  double  plate  pattern,  with  curved  ribs  on  the  back, 
80  that  the  capacity  for  withstanding  the  test  in  the  one  case  and 
the  failure  in  the  other  was  probably  due  to  the  difference  m 
quality  of  the  material  of  which  they  were  made.  It  may  be  that 
it  the  wheels  made  of  inferior  material  had  been  of  a  different 
form  they  would  not  have  broken,  and  this  kind  of  tests  supplies 


the  means  for  determining  what  are  the  best  forms  for  such 
wheels.  Thus  far  those  adopted  appear  to  have  been 
evolved  by  rule  of  thumb  methods  alone.  It  may  be 
that  the  forms  which  have  been  used  so  long  are 
weaker  than  was  ever  suspected,  and  that  some  other  shapes 
would  be  much  less  liable  to  fracture.  The  test  showed  indubi- 
tably that  heating  the  treads  of  the  wheels  subjected  their  plates 
and  ribs  to  tremendous  strains,  and  the  only  reason  why  the 
Altoona  wheel  did  not  break  was  that  the  material  of  which 
it  was  made  had  sufficient  strength,  elasticity,  ductility,  tough- 
ness, or  whatever  it  is  called,  to  resist  these  strains.  It  would 
seem  to  be  the  part  of  wisdom  to  make  wheels,  if  it  be  possible, 
of  a  form  which  would  not  be  subjct  to  such  strains  when  their 
treads  are  heated,  as  they  were  in  the  tests,  or  as  they  would  be 
by  the  application  of  brakes.  It  would  be  interesting  and  pos- 
sibly instructive  to  put  wheels  say  in  a  lathe  and  apply  brakes  to 
them  with  the  ordinary  maximum  pressure  and  then  revolve  the 
wheels  at  the  speed  with  which  they  would  probably  turn  in 
actual  service.  This  would  show  whether  the  heating  action  of 
the  brakeshoes  has  the  same  effect  as  the  molten  iron  produces. 
This  is  an  attractive  field  for  investigation  and  one  in  which  more 
knowledge  is  urgently  needed. 

The  Altoona  wheel  foundry  is  well  equipped  with  hydraulic 
cranes  and  other  appliances.  The  wheels  are  now  all  made  in 
contracting  chill  moulds  which  give  a  more  uniform  chill  in  the 
treads  of  the  wheel  than  can  be  produced  in  any  other  way.  The 
materials  used  for  wheels  are  from  30  to  35  per  cent,  of  charcoal 
iron,  15  per  cent,  of  coke  iron,  5  per  cent,  of  steel  and  from  50  to 
55  per  cent,  of  old  wheels.  It  is  specified  that  the  coke  iron  shall 
not  have  more  than  from  1  to  1.35  per  cent,  of  silicon. 

One  machme  in  use  in  connection  with  the  foundry  was  new 
to  the  writer.  This  was  for  brushing  the  sand  from  the  wheels. 
It  was  made  by  the  Northwestern  Wheel  and  Foundry  Company, 
of  St.  Paul,  Minn.,  and  consists  of  two  iron  discs  of  about  the  same 
diameter  as  the  wheels,  which  are  each  mounted  on  the  ends  of 
horizontal  shafts.  Each  disc  overhangs  the  bearings  of  its  shaft, 
which  has  a  driving  pulley  and  friction  clutch  for  throwing  in 
and  out  of  gear.  The  discs  face  each  other,  and  to  the  sur- 
faces thus  presented  wire  brushes  are  attached,  and  the 
wire  strands  project  at  right  angles  to  the  faces  of  the  discs,  the 
wires  being  parallel  to  the  axis  of  ttie  shafts.  The  latter  have  a 
certain  amount  of  horizontal  movement  in  their  bearings,  so  that 
by  means  of  levers  the  discs  can  be  drawn  apart  and  a  wheel 
rolled  between  them.  The  discs  are  then  made  to  revolve  by  belts 
on  pulleys  attached  to  the  drafts,  and  the  brushes  are  brought  in 
contact  with  the  two  sides  of  the  wheel,  and  all  the  sand  is  thus 
quickly  brushed  off  from  the  exposed  surfaces.  That  which  ad- 
heres between  the  ribs  is  afterward  brushed  out  by  a  cylindrical 
brush  resembling  somewhat  a  large  paint  brush  attached  to  a 
flexible  shaft  driven  by  a  pulley.  The  cost  of  cleaning  wheels  has 
been  reduced  three  cents  per  wheel  by  the  use  of  these  machines. 
Another  interesting  machine  is  a  sand  sifter  made  by  the 
Walker  Manufacturing  Company,  of  Cleveland,  O.  This  consists 
of  a  rectangular  box,  about  3  by  5  ft.  and  a  foot  or  18  inches  high 
or  deep,  and  with  a  sieve  forming  the  bottom.  This  box  is  sus- 
pended by  inclined,  loose-jointed  links  or  rods  about  3  feet  long 
attached  at  each  of  the  four  corners.  Over  the  middle  of  the  box 
is  a  bearing  which  receives  the  pin  of  a  crank  attached  to  a  verti- 
cal shaft  over  it  and  driven  by  a  pulley  or  belt.  As  the  crank  re- 
volves the  bearing  is  of  course,  carried  in  the  path  of  its  pin  and 
the  box  is  carried  with  it.  The  latter  being  suspended  by  the  in- 
clined links  the  horizontal  oscillation  of  the  lower  ends  of  the 
latter  causes  the  corners  of  the  box  to  rise  and  fall  in  sequence,  as 
it  were,  which  with,  the  movement  imparted  by  the  crank,  pro- 
duces a  sort  of  squirming  or  wriggling  movement  admirably 
adapted  for  sifting  the  sand  which  is  put  into  the  box. 

The  brass  foundry  is  also  an  interesting  place  and  is  well  ar- 
ranged and  designed.  The  building  is  36  by  80  feet,  with  a  central 
stack,  or  chimney,  and  with  18  furnaces  arranged  circularly 
around  it.  This  building  is  admirably  lighted  and  well  venti- 
lated, and  has  capacity  for  melting  ten  tons  of  metal  per  day.  An 
adjoining  room  contains  appliances  for  lining  car  journal  bearings 
with  lead.     The  bearing  surfaces  of   these  are  first  cleaned  with 
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dilute  acid,  and  are  then  tinned.  After  this  operation  they  are 
clamped  against  a  vertical  cylindrical  iron  "core" — it  may  be 
called — having  projections  which  leave  a  space  of  about  one- 
eighth  of  an  inch  between  it  and  the  brass  into  which  the  melted 
lead  is  poured.  As  soon  as  the  lead  is  set  the  fin,  or  superfluous 
metal,  which  projects  is  cut  off  by  a  kiud  of  shear  attached  to  the 
core.  The  %vhole  proctss  is  quickly  done.  This  lead  lining  is 
generally  used  on  bearings  for  the  Pennsylvania  road. 

In  the  use  of  brass  bearings  it  was  found  that  what  may  be 
called  hard  nodules  were  formed  in  the  metal,  which  were  not 
worn  away  with  the  other  metal,  but  would  often  project  from 
the  surface  and  wear  into  and  cut  the  journals.  The  formation 
of  these  nodules  was  finally  attributed  to  oxidation  on  the  sur- 
face of  the  melted  brass  while  it  was  in  the  crucibles.  A  cure  for 
the  evil  was  found  in  sprinkling  powdered  charcoal  over  the  sur- 
face of  the  molten  metal  while  it  is  in  the  furnace. 

An  interesting  annex  to  the  foundry  is  the  boiler  room.  In 
this  three  large  Bellpaire  boilers  of  the  locomotive  type 
have  been  installed,  with  room  for  an  additional  one.  The 
level  of  the  engine-room  is  about  five  feet  below  a  track  which 
extends  into  it  and  is  supported  on  posts  or  trestle  work.  The 
track  runs  transversely  to  the  boilers  and  is  about  eight  or  ten  feet 
back  of  them — speaking  in  locomotive  parlance.  The  coal  is 
brought  in  on  drop  bottom  cars  and  dumped  on  this  trestle.  It  is 
then  within  convenient  distance  for  firing  the  boilers,  and  is 
placed  in  that  position  without  any  other  labor  than  that  of  run- 
ning the  cars  in  and  dumping  them.  In  front  of  the  fireboxes  of 
the  boilers  is  a  transverse  pit,  or  what  might  be  called  a  ditch, 
which  has  a  bucket,  which  runs  on  a  track  on  the  bottom  of  the 
pit.  This  bucket  can  be  placed  in  front  of  the  ashpan  of  any  of  the 
boilers  and  the  ashes  can  be  raked  directly  into  it.  Between  two 
of  the  boilers  is  a  lift  which  consists  of  an  inclined  runway 
extending  from  the  ashpit  backward  over  the  track 
on  which  the  coal  is  brought  in.  This  runway  has  a 
wire  rope  operated  by  a  horizontal  cylinder  and  pulley 
under  the  roof.  To  remove  the  ashes,  a  car  is  run  in  on  the 
track  to  receive  them,  and  the  bucket  is  then  filled  and  brought 
to  the  foot  of  the  runway,  the  wire  rope  is  attached  to  it,  water 
is  admitted  to  the  cylinder;  the  bucket,  which  has  a  drop-bottom, 


is  carried  up  and  over  the  car,  when  it  is  dumped  and  the  ashes 
deposited  in  it  without  any  other  labor  than  is  here  described. 
The  hydraulic  cylinder  and  piston  is  operated  by  a  pump  and  ac- 
cumulator in  the  usual  way.  Adjoining  the  boiler  room  there  is 
also  a  Clayton  air  compressor  which  supplies  air  to  various  appli- 
ances inside  and  outside  the  foundry.  One  of  them  is  an  air  I'ft 
or  hoist  for  loading  and  unloading  cars.  This  consists  of  two 
posts  about  twenty  feet  high  and  placed  about  thirty  feet  apart 
with  a  transverse  beam  on  top,  to  which  a  vertical  cylinder  with 
about  ten-feet  stroke  and  perhaps  twelve  inches  diameter.  The 
piston  rod  can  readily  be  attached  to  any  object  which  is  thus 
raised  by  the  admission  of  air  to  the  cylinder. 

A  steel  rail  breaker  is  also  an  appendage  to  the  foundry.  This 
consists  of  a  large  hydraulic  cylinder,  somewhat  like  those  used 
for  hydraulic  riveting  machines,  the  piston  of  which  works  hori- 
zontally. The  rail  is  placed  between  the  ram  and  suitable  bear- 
ings, and  when  water  pressure  is  admitted  the  rail  is  broken  al- 
most like  a  pipe  stem.  The  rails  are  reduced  to  short  pieces  to 
facilitate  putting  them  in  the  cuoola  when  they  are  mixed  with 
the  iron  for  the  manufacture  of  wheels. 

ITo  be  Continued.) 
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-Norfolk  &  Western 


The  Norfolk  &  Western  Railroad  has  recently  put  into  service 
a  number  of  locomotive  pistons,  in  which  the  head  is  of  mal- 
leable iron,  with  an  outer  rim  of  cast  iron.  Through  the  courtesy 
of  Mr.  R.  H.  Soule,  Superintendent  of  motive  power,  we  have 
received  the  working  drawings  from  which  the  accompanying 
engravings  were  made. 

The  head  proper  consists  of  a  single  casting  of  malleable  iron, 
having  a  central  hub  4i  inches  in  diameter,  and  front  and  back 
plates  or  walls  ranging  from  f  to  J-i  inches  thick.  Twelve  radial 
ribs,  from  fj  to  ^v  inches  thick,  extend  from  the  hub  outward  and 
three  circular  ribs  strengthen  the  hub.  The  casting  resembles  the 
ordinary  "solid  "  piston  except  that  it  is  open  at  the  rim.  This 
opening  is  closed  by  a  cast-iron  ring  IJ  inches  thick,  and  the  full 
width  of  the  piston  head,  namely,  5i  inches.     The  fit  for  this  ring 
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is  made  slightly  conical,  being,  on  this  20-inch  piston,  17i  inches 
at  the  front  face  and  17|  inches  at  the  front  of  the  back  wall,  at 
which  point  there  is  a  shoulder,  and  the  diameter  is  enlarged  to 
18  inches.  Tlie  ring  is  put  on  from  the  front  and  forced  against 
this  shoulder  ;  it  is  then  held  in  place  by  casting  a  brass  ring  into 
the  dovetail  groove  in  the  front  face  of  the  piston.  The  brass  ring 
is  hamniered  down  until  it  fills  the  groove  tightly.  The  packing 
rings  are  cast-iron  spring  rings.  IJ  inches  wide  and  #  inch  deep. 

The  advantage  of  this  construction  lies  in  the  fact  that  a  light- 
weight piston  is  obtained,  and  yet  cast  iron,  with  its  unex- 
celled wearing  qualities,  is  retained  for  the  surface  in  contact 
with  the  bore  of  the  cylinder.  The  retaining  ring  for  fastening 
the  rim  is  a  neat  way  of  avoiding  the  use  of  bolts  or  rivets.  The 
actual  saving  in  weight  over  a  cast-iron  piston  is  shown  in  the 
following  figures : 

Weight  without  Weight  with 

Type  of  piston.  paeliinK  rings.  pacliing  rings. 

Siand.Trd  (caat-iron  box) 257.5  pounds  28(1  pounds. 

Composite 187.5       "  210 

This  shows  a  saving  of  70  pounds   if   the  composite   piston   is 

compared  with  the  company's  old  standard  piston.    The  oflBcials 

believe  that  a  fuither  reduction  of  from  10   to  20  pounds  can  be 

effected  in  this  design. 


New  York  Central  Locomotive  No.  923. 


A  new  anthracite  coal  burniog  locomotive  has  just  been  com- 
pleted at  the  West  Albiny  shops  of  the  New  York  Central 
Company  and  has  been  put  into  service  on  the  Hudson  River 
division  of  the  road.  It  is  of  the  American  type  with  78-inch 
wheels  and  18*  by  22-inch  cylinders.  The  firebox  is  108  inches 
long,  and  is  placed  on  top  of  the  frames  and  has  a  water-bar 
grate,  which  inclines  downward  toward  the  front.  The  spring's 
and  equalizing  levers  are  below  the  driving-boxes ,  the  latter 
being  made  of  Ajax  metal.  The  crown  sheet  is  slightly  arched 
and  is  supported  with  crown  bars  with  a  wagon  top  over  them. 
The  firebox  rests  on  expansion  links  pivotally  connected  to  the 
frames  and  to  the  boiler. 

The  general  design  and  finish  of  the  engine  is  similar  to  the 
celebrated  999.  Nearly  all  the  parts  which  were  susceptible  of  it 
are  brightly  finished  and  polished,  the  fixtures  in  the  cab  being 
nickel-plated.  Many  of  the  bolt  bends,  as  in  the  guide  bars, 
smokebox  and  boiler  braces  are  counter-sunk  so  as  to  make  a 
smooth  finish.  The  oil  cups  on  ihe  guide-bars  are  forged  solid 
with  them  with  tight  fitting  covers.  The  cylinder  oilers  have  a 
self-measuring  attachment  by  which  a  definite  quantity  of  oil  can 
be  applied  at  each  oiling. 

The  firebox  has  Mr.  Buchanan's  furnace  door  with  an  inside 
deflector,  which  has  worked  so  satisfactorily  on  this  road.  As  the 
trailing  driving-axle  is  under  the  firebox,  the  ash-pan  must  be 
arched  over  it.  It  consists  of  two  deep,  hopper-shaped  recep- 
tacles, one  in  front  and  the  other  behind  the  rear  axle,  and 
have  sliding  doors  at  the  bottom  which  are  operated  by  a  vertical 
shaft,  which  extends  upward  through  the  foot-plate,  and  has  a 
lever  on  its  top  end.  AVhen  the  doors  are  opened  this  must  be 
turned  outward  and  projects  over  the  foot-plate  behind  the  fire- 
box, and  is  thus  in  the  way  of  the  fireman.  When  the  doors  are 
closed  the  lever  is  moved  forward  and  then  stands  transversely 
to  the  engine,  elf  se  to  the  firebox,  and  is  then  out  of  the  way. 
The  projfction  of  the  lever  over  the  foot-plate  is  thus  a  reminder 
to  the  fireman  that  the  doors  are  open,  the  object  being  to  have 
them  always  closed  when  the  engine  is  on  the  road.  An  opening 
is  provided  in  the  front  of  the  ash-pan  at  some  distance  above  the 
rails  for  the  admission  of  air. 

The  tank  is  provided  with  a  gage  on  the  frent  end.  This  con- 
sists of  a  vertical  iron  pipe  connected  to  the  bottom  of  the  tank, 
and  with  a  cock  in  the  connection.  A  number  of  small  holes  are 
drilled  at  close  intervals  along  the  whole  length  of  the  iron  pipe. 
When  the  cock  is  opened  water  flows  out  of  these  holes,  and 
thus  shows  how  high  the  water  is  in  the  tank.  The  iron  pipe  has 
the  advantage  over  a  glass  gage,  that  there  is  no  danger  of  break- 
ing it. 

The  apron  which  covers  the  interval  between  the  foot-plate  and 


tender  is  covered  with  sole  leather,  fastened  with  rivets,  which 
gives  a  secure  foothold  for  the  fireman. 

The  driving  truck  and  tender  wheels  all  have  cast-iron  centers 
and  steel  tires  fastened  with  retaining  rings. 

Another  feature  which  has  been  very  extensively  adopted  on 
new  engines  for  this  road  is  the  extended  piston  rods.  These 
project  through  the  front  cylinder-head,  and  are  then  supported 
by  a  guide  and  inclosed  by  a  casing  outside.  It  is  reported  that 
this  device  lessens  the  wear  of  piston  packing  and  cylinders  to  a 
very  great  extent. 

The  connecting  and  coupling  rods  are  fluted,  the  latter  have 
solid  bushed  ends  and  the  former  stub  ends,  front  and  back,  the 
straps  being  fastened  with  three  bolts. 

The  hand-rails  and  hand-holds  are  covered  with  Russia  iron, 
which  is  a  new  device. 

The  engine  is  equipped  with  monitor  injectors,  chime  whistle 
and  Gould's  automatic  couplers,  at  the  front  of  the  engine  and 
back  of  tender.  The  engine  and  tender  are  both  painted  black, 
with  silver  striping.  Excepting  in  eome  of  the  switching  engines, 
we  believe  this  is  the  first  instance  of  the  use  of  anthracite  coal 
on  the  New  York  Central  road.  This  one  is  intended  for  service 
on  the  trains  between  New  York  and  Pougbkeepsie. 

The  finish  of  the  engine  surpasses — if  that  is  possible— that  of 
the  999,  and  is  an  example  of  the  best  and  most  recent  practice 
in  American  locomotive  engineering. 


Admission  of  Apprentices  and  Mechanics  to  the  Engineer- 
ing Courses  of  Purdue  University. 


In  response  to  numerous  inquiries  in  regard  to  the  admission  of 
experienced  mechanics  to  the  Engineering  Courses,  the  President 
of  Purdue  University  has  publi.shed  a  statement  embodying  the 
practice  of  the  University  in  such  cases. 

The  courses  in  Mechanical,  Civil  and  Electrical  Engineering  in- 
clude lines  of  work  such  as  carpentry,  pattern-making,  molding  and 
casting,  forging  and  machine  work,  with  which  shop  men  are 
often  familiar,  and  for  this  reason  such  men  mav  enter  these 
courses  under  conditions  which  are  greatly  in  their  favor.  Thus 
those  who,  as  apprentices,  have  acquired  skill  in  manipulation 
and  have  become  acquainted  with  the  principles  of  construction, 
can  properly  be  excused  from  the  shop  work  which  other  students 
are  required  to  take:  the  experiences  of  the  shop  can  in  this  way 
be  made  to  count  in  advancing  the  student  in  his  professional 
course.  Or  if  it  happens  that  an  applicant  is  unprepared  in  some  line 
of  work  required  for  admission,  such  deficiency  need  not  prevent 
his  admission,  provided  his  credits  in  shop  work  are  sufficient  to 
give  him  time  in  which  to  bring  up  the  required  preparatory  work. 

Each  application  for  credit  or  for  conditional  admission  will  nec- 
essarily require  individual  consideration,  and  persons  seeking 
such  admission  are  advised  to  inform  themselves  by  correspon- 
dence before  going  to  the  expense  of  applying  in  person.  The 
important  conditions,  however,  governinz  the  admission  of  per- 
sons having  credits  and  conditions  are  indicated  in  the  following 
statements  : 

1.  Each  applicant  for  admission  who  desires  credits  in  sSup  work 
must  present  a  statement  in  his  own  handwriting  setting  forth  his 
shop  experience,  which  statement  should  be  indorsed  and  ap- 
proved by  the  superintendent  of  the  shop  or  shops  in  which  he  has 
worked. 

2.  Three  years'  experience  as  a  regular  apprentice  or  as  a  journey- 
man in  an  approved  shop  will  be  accepted  as  a  complete  equivalent 
for  all  shop  work  required  by  the  college  course.  It  is  equivalent 
to  a  credit  of  nine  hours  per  week  for  two  years.  An  experience 
of  less  than  three  years  may  be  accepted  as  an  equivalent  for  a  por- 
tion of  the   shop  work  required  in  the  course. 

3.  Applicants  for  admission  who  can  show  that  they  are  entitled 
to  credits  in  shop  work,  but  who  are  unable  to  pass  entrance  exam- 
inations, will  be  admitted  conditionally  if  their  general  attain 
ments  indicate  that  they  are  likely  to  become  successful  students; 
but  such  applicants  should  not  be  less  than  twenty  years  of  age. 

4.  Students  admitted  as  freshmen,  with  credits  in  one  or  more 
lines  of  college  work  and  with  conditions  in  preparatory  subjects, 
will  be  given  regular  instruction  in  the  subjects  in  which  they  are 
deficient. 

5.  Students  admitted  with  conditions  will  be  required  to  pursue 
such  lines  of  study  in  some  one  of  the  three  courses  named  as  will 
tend  to  make  them  regular.  Special  courses  of  selected  studies 
will  not  be  granted. 
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The    Pennsylvania    Avenue    Subway   and    Tunnel   in    the 
City  of  Philadelphia. 


The  abolishment  of  grade  crossings  in  large  cities  presents  to 
the  engineer  many  coraphcated  problems  for  solution  and  in- 
volves the  expenditure  of  millions  of  dollars.  In  some  cases  easy 
grades  on  the  streets  and  the  railroads,  the  minimum  damage  to 
adjacent  property,  economy  in  expenditure  and  a  non-interruption 
of  traffic  are  the  chief  problems,  and  even  then  the  work  is  not 
an  easy  taek.  But  when  the  railroad  tracks  whose  grades  are  to 
be  altered  are  connected  by  sidings  to  numerous  manufacturing 
and  industrial  establishments,  warehouses  and  elevators,  and  as  a 
result  of  the  improvements  are  found  to  interfere  with  existing 
water,  gas  and  sewerage  systems,  the  difficulties  are  vastly  in- 
creased. Such  is  the  situation  which  the  engineers  in  charge 
have  had  to  meet  in  preparing  the  plans  for  the  new  subway  and 
tunnel  for  the  Philadelphia  &  Reading  Railroad  in  the  city  of 
Pliiladelphia. 

Several  years  ago  the  railroad  company  completed  its  hand- 
some terminal  station,  and  the  elevated  approach  to  it,  by  which 
a  number  of  dangerous  grade  crossings  were  avoided.  But  lead- 
ing from  these  terminal  tracks  is  a  line  running  at  grade  through 
Pennsylvania  avenue  and  crossmg  many  streets.  On  each  side 
of  it  are  large  industrial  establishments,  some  of  them  of  world- 
wide reputation,  and  all  doing  a  large  business,  such  as  Wm.  Sel-- 
lers  &  Company,  Baldwin  Locomotive  Works,  Bement,  Miles  & 
Company,  Whitney  &  Sons,  and  others.  The  constant  switching  of 
cars  made  the  location  so  dangerous  that  finally  the  city  authorities 
and  railroad  company  mutually  aereed  to  lower  the  tracks,  the 
cost  of  the  work  to  be  shared  equally  by  the  two  corporations. 
Accordingly  an  ordinance  was  passed  by  the  City  Council  in 
March,  1894.  accepted  by  the  railroad  company,  and  the  work  of 
preparing  the  plans  placed  in  charge  of  the  city's  engineering 
department.  The  estimated  cost  of  the  work  is  $6,000,000,  and 
upon  its  completion  seventeen  grade  crossings  will  be  abolished 
and  the  entrances  to  Fairmount  Park  relieved  of  objectionable 
features. 

These  plans  are  now  complete,  and  such  changes  as  were  neces- 
sary in  the  sewage  system  of  the  city  have  already  been  made. 
During  the  past  month  the  city  has  been  receiving  bids  from  con- 
tractors, and  the  work  will  be  given  out  at  an  early  date  and  con- 
struction pushed  rapidly.  The  tracks  will  be  lowered  on  the  ave- 
rage 35  feet  below  the  surface  of  the  streets,  and  the  total  length 
of  the  right  of  way,  the  grade  of  which  is  altered,  is  10,000  feet, 
of  which  2,913  feel  is  tunnel,  6,038  feet  is  open  subway,  and  the 
remaining  1,060  feet  is  elevated  structure.  Besides  the  sidings 
leading  to  industrial  establishments,  there  are  two  freight  yards 
adjacent  to  the  main  tracks  which  must  also  be  depressed,  one 
between  Thirteenth  and  Sixteenth  streets  and  the  other  at  Twen- 
tieth street,  where  an  engine  house,  coaling  station  and  turn- 
table are  also  located.  The  open  subway  is  wide  enough  for 
from  four  to  six  tracks,  and  the  tunnel  is  to  contam  four 
tracks.  It  is  evident,  therefore,  that  the  work  is  one  of  great 
magnitude. 

On  page  96  we  have  reproduced  a  perspective  of  the  work  as  it 
will  appear  when  finished,  and  on  this  view  is  designated  the  lo- 
cation of  a  number  of  important  manufacturing  plants,  most  of 
them  well  known  to  our  readers.  On  page  97  is  given  a  plan  of 
the  subway  and  tunnel,  with  sections  of  both,  and  Figures  3  and 
4  on  page  99  give  additional  sections  that  are  of  interest. 

The  plans  provide  for  a  very  slight  change  of  grade  at  Twelfth 
street,  the  railroad  being  carried  over  it  as  at  present.  Beginning 
at  Twelfth  street  the  tracks  continue  on  a  down  grade  of  3}  per 
cent,  to  a  point  just  beyond  Broad  street,  where  the  grade  is 
easeri  off  to  .8  per  cent.,  which  continues  for  about  one  and 
one-half  blocks,  after  which  the  tracks  are  practically  level  to 
the  portal  of  the  tunnel.  At  Thirteenth  street  the  tracks  will 
cross  at  about  the  present  grade  of  the  street,  requiring  the  latter 
to  be  depressed  considerably,  but  this  is  the  only  street  whose 
grade  is  changed  materially.  From  Thirteenth  to  Sixteenth 
streets  the  entire  space  between  the  north  side  of  Callowhill 
street  and  the  north  side  of  Pennsylvania  avenue  is  to  be  ex- 
cavated to  form  a  depressed  freight  yard   for  the   railroad   com  - 


pany.  All  streets  from  and  including  Broad  street  to  Twenty- 
first  street  are  to  be  carried  over  the  fubway  on  bridges.  This 
portion  of  the  work  to  the  portal  of  the  tunnel  presents  the  great- 
est difficulties,  because  of  the  numerous  sidings  and  the  fact  that 
the  retaining  walls  will  come  so  close  to  the  building  lines  as  to 
require  the  underpinning  of  many  buildings  and  the  reconstruc- 
tion of  their  foundations.  Fortunately  it  has  been  found  possible 
to  reach  all  sidings  which  must  be  kept  open  by  means  of  tem- 
porary tracks  that  will  be  laid  through  Hamilton  street  east  from 
Pennsylvania  avenue,  thus  leaving  the  contractors  compara- 
tively free  to  carry  on  this  section  of  the  work. 

The  connection  to  Baldwin  Locomotive  Works,  near  Broad 
street,  and  the  warehouse  across  the  way,  near  Sixteenth  street, 
are  each  to  be  made  by  a  five  per  cent,  grade.  Near  Sixteenth 
street  several  tracks  cross  over  the  subway  on  a  bridge,  thus  al- 
lowing an  engine  to  place  cars  on  either  side  of  the  right  of  way. 
Between  Seventeenth  and  Eighteenth  streets  another  connection 
is  made  to  the  Baldwin  Locomotive  Works,  the  maximum  grade 
being  five  per  cent.,  as  before.  These  grades  are  indicated  in  the 
profile  of  Fig.  3.  Between  Nineteenth  and  Twentieth  streets  a 
grain  elevator  is  reached  by  a  four  per  cent,  grade,  and  west  of 
Twenty-first  street  a  five  per  cent,  grade  leads  to  the  Knicker- 
bocker Ice  Company's  building.  Connection  to  Bement,  Miles  & 
Company  is  to  be  made  on  the  lower  level,  and  the  company  will 
have  a  lift  on  its  own  property.  The  necessity  for  such  steep 
grades  leading  to  sidings  arises  from  the  short  blocks.  It  is  evi- 
dent that  eacli  of  these  inclines  must  rise  from  the  subway  to  the 
surface  in  less  than  the  length  of  a  block,  and,  as  the  blocks 
average  considerably  less  than  500  feet  long,  the  grades  must  be 
heavy. 

Between  Sixteenth  and  Eighteenth  streets  the  firms  of  Wm. 
Sellers  &  Company  and  A.  Whitney  &  Sons  each  have  track  con- 
nections, and  to  reach  these  parties  a  hydraulic  lift  is  to  be  placed 
on  the  south  side  of  the  subway.  It  is  seen  in  the  perspective  view, 
partly  raised,  and  is  also  designated  in  Fig.  3  close  to  the 
Eighteenth  street  bridge.  This  lift  is  to  be  an  immense  affair, 
155  feet  long,  and  capable  of  carrying  a  locomotive  and  three 
loaded  cars,  making  a  total  load  of  330  tons,  to  be  raised  36  feet. 
The  great  length  of  the  table,  and  the  fact  that  the  load  may  be 
concentrateil  at  almost  any  point  on  it,  make  the  construction  of 
this  lift  a  very  neat  problem.  The  specifications  for  it  do  not  im- 
pose any  restrictions  on  bidders  other  than  those  inherent  in  the 
problem,  the  engineers  in  charge  wisely  concluding  that  these  in 
themselves  we;e  difficult  enough. 

A  commercial  coal  conveyor  is  to  be  located  near  Fifteenth 
street,  and  "  power  house  south  of  the  tracks  between 
Eighteenth  and  Nineteenth  streets  will  furnish  hydraulic  and 
electric  power  and  light  at  various  points  along  the  subway  and 
tunnel. 

The  triangular  yard  between  Twentieth  street,  Hamilton  street 
and  Pennsylvania  avenue,  now  occupied  by  the  railroad  company, 
is  to  be  excavated,  and  will  contain  an  engine  house,  a  small  re- 
pair shop,  a  coaling  station  with  conveyors  for  ashes  and  coal,  a 
freight  house  with  hydraulic  lifts,  a  65-foot  turntable  and  a  50-ton 
electric  traveling  crane  of  43  feet  10  inches  span,  serving  two 
tracks  and  capable  of  unloading  direct  from  the  cars  to  a  roadway 
on  the  street  level.  Altogether  quite  a  large  and  interesting  plant 
is  installed  in  this  depressed  space. 

The  tunnel  begins  just  west  of  the  above-mentioned  yard.  It 
consists  of  a  single  span  of  53  feet,  with  a  rise  of  8  feet  8  inches, 
and  is  to  contain  four  tracks.  The  arch  is  of  brick  and  the  tunnel 
is  one  of  the  widest  of  its  kind.  Its  length  is  3,913  feet,  and  a 
considerable  portion  of  it  parallels  the  two-track  Baltimore  &  Ohio 
Railroad  tunnel.  The  western  portals  of  the  two  tunnels  are  in 
close  proximity.  A  section  of  the  tunnel  is  given  in  Fig.  3,  and 
Fig.  3  is  a  section  through  the  two  tunnels,  showing  their  relation 
to  each  other  and  also  giving  an  idea  of  the  ventilating  arrange- 
ment for  the  new  tunnel.  Owing  to  the  heavy  traffic  contem- 
plated and  the  large  dimensions  of  the  tunnels,  an  elaborate  sys- 
tem of  ventilation  has  been  provided  with  exhaust  fans  and 
fresh  air  intakes.  West  of  the  tunnel  the  tracks  will  be  carried  in  an 
open  subway  on  an  ascending  grade  of  1.3  percent,  to  the  present 
level  of  the  track  at  Thirtieth  street.     Footway  bridges  will  be 
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carried  over  the  subway  at  Twenty-seventh,  Twenty-eighth  and 

Twenty-ninth  streets. 

In  Figs.  2,  3  and  4  are  given  sections  that  are  each  typical  of 
the  masonry  work.  The  tunnel  section  we  have  already  alluded 
to;  the  dimensions  of  the  retaining  walls  are  given  in  Fig.  4;  if 
at  any  point  it  is  of  greater  height  than  shown  the  wall  is  carried 
down  with  steps  of  18  inches  every  4  feet  as  shown.  The  section 
of  a  bridge  abutment  is  likewise  typical.  The  section  showing 
the  relation  between  the  retaining  wall  and  the  foundation  of 
adjacent  buildings  that  must  be  under -pinned  during  construc- 
tion is  only  one  selection  from  many  cases.  In  some  instances 
the  entire  front  of  buildings  must  be  removed  and  rebuilt.  The 
retaining  walls  are  to  be  built  in  an  open  trench,  and  are  to  be  of 
rubble  masonry  laid  in  Portland  cement  (1  part  cement  to  3  parts 
sand),  with  a  coping  10  inches  thick.  After  the  completion  of  the 
walls  the  core  of  earth  between  them  wijl  be  removed,  that  work 
being  a  separate  contract. 

In  the  construction  of  the  tunnel  the  tracks  will  be  thrown  first 
to  the  one  side  of  their  present  location  and  then  to  the  other 
side,  to  permit  of  the  construction  of  the  side  walls.  Then  after 
the  removal  of  the  core  the  arch  will  be  constructed.  The  side 
walls  are  to  be  of  large  rubble  masonry  laid  in  Portland  cement 
of  the  same  quality  as  for  the  retaining  walls.  They  are  to  have 
refuge  bays  in  them  at  regular  intervals.  The  brick  arch  is  to  be 
laid  in  natural  cement  mortar  and  terminated  at  the  ends  by 
stone  voussoirs.  The  entire  surface  of  the  extrados  of  the  arch 
and  over  the  spandrel  filling  is  to  be  plastered  with  natural  ce- 
ment mortar  J  inch  thick. 

The  ventillation  of  the  tunnel  will  be  accomplished  through 
two  fan  stations  on  the  north  side  of  the  tunnel,  one  located  near 
Twenty-third  street  and  the  other  between  Twenty-fifth  and 
Fairmount  avenue.  Each  station  is  to  have  two  large  slow- 
moving  fans,  driven  by  electric  motors,  each  of  a  capacity 
of  1.50,000  cubic  feet  per  minute,  or  a  total  of  600,000  cubic  feet 
for  the  four.  They  will  be  able  to  remove  air  equivalent  to  the 
total  volume  of  the  tunnel  every  five  minutes.  Into  these  fan  houses 
conduits  enter  from  both  directions.  Each  has  four  openings  into 
the  tunnel  of  3.5  square  feet  area,  and  the  conduits  begin  with  a  di- 
ameter of  6  feet  6  inches  at  their  further  ends  and  increase  to  11 
feet  at  the  fan  houses.  One  of  these  is  seen  in  the  section  in  Fig. 
3.  On  the  south  side  of  the  tunnel  ten  fresh-air  intakes  are  pro- 
vided. They  are  not  located  directly  opposite  the  exhaust  open- 
ings, as  might  be  inferred  from  Fig.  3,  but  at  intermediate  points. 
The  openings  for  the  intakes  are  covered  with  cast-iron  gratirgs. 
The  exhaust  conduits  are  to  be  of  brick  laid  in  natural  cement 
mortar,  with  a  cradle  of  rubble  masonry  or  concrete.  The  arch 
generally  is  to  be  13*  inches  thick  and  the  invert  4  inches.  At 
the  exhaust  openings  they  are  to  be  bonded  into  the  brick  tunnel 
arch  and  the  lines  of  intersection  of  the  cylinders  formed  by  the 
opening^and  the  arch  are  to  be  constructed  of  fine  pointed  cut 
stone. 

The  highway  bridges  built  over  the  subway  at  various  points 
are  all  of  the  plate  girder  deck  type,  with  solid  floors  covered 
with  concrete,  on  which  is  laid  3  inches  of  asphalt.  Where  the 
street  is  on  a  heavy  grade,  the  roadway  is  to  be  paved  with  vitri- 
fied brick  instead  of  finished  with  asphalt.  The  railroad  bridges 
are  also  to  be  of  the  same  type,  with  solid  floors,  covered  with 
ballast. 

As  already  stated  many  new  sewers  had  to  be  laid  prepara- 
tory to  the  construction  of  the  main  work.  Altogether  di  miles 
of  sewer  varying  from  12  inches  to  10  feet  6  inches  in  diameter 
have  been  laid  at  depths  of  from  20  feet  to  40  feet  below  the  sur- 
face of  the  streets,  at  a  total  cost  of  about  $500,000.  In  order  to 
cause  the  minimum  of  inconvenience  65  per  cent,  of  the  sewer 
work  was  constructed  in  timnel. 

The  engineering  difficulties  in  the  construction  of  a  work  of 
such  magnitude  are  many  and  various.  Among  the  most  serious 
in  the  present  instance  may  be  mentioned  the  work  of  under 
pinning,  and  supporting  the  many  large  buildings,  warehouses 
and  elevators  while  the  excavation  is  carried  on  practically  be- 
neath the  foundations,  and  the  masonry  retaining  walls  built. 
The  blasting  of  the  rock  near  such  structures  requires  the  utmost 
care   and  good    judgment.    Special   machinery   for  excavating 


will   be  required,  and  water  and  gas  pipes  and  electrical  conduits 
must  be  taken  care  of. 

As  already  stated,  the  Department  of  Public  Works  of  the  City 
of  Philadelphia  has  prepared  all  plans  and  specifications.  The 
oflicials  in  charge  of  the  work  are :  Mr.  Thomas  C.  Thompson, 
Director  of  the  Department  of  Public  Works  ;  Mr.  Geo.  S.  Web- 
ster, Chief  Engineer,  Bureau  of  Surveys  ;  Mr.  J.  M.  Wilson,  Con- 
sulting Engineer,  P.  &  R.  R.  R.  Co.  ;  Mr.  G.  E.  Datesman,  Prin- 
cipal Assistant  Engineer,  Bureau  of  Surveys';  Mr.  S.  T.  Wagner, 
First  Assistant  Engineer,  in  charge  of  the  work  :  Mr.  R.  I.  D. 
Ashlidge,  Second  Assistant  Engineer,  in  charge  of  construction ; 
and  Mr.  Chas.  H.  Swan,  Chief  Draughtsman. 


Should  a  Railroad   Adopt  Electric   Motive    Power   to  Meet 
the  Competition  of  Electric  Suburban  Lines  ? 


To  what  extent  a  railroad  shall  strive  to  retain  the  trafl3c  which 
electric  lines,  actually  constructed  or  contemplated,  will  other- 
wise take  from  them,  is  a  question  which  a  number  of  railroad 
companies  have  already  had  to  consider.  It  is  ably  discussed  in 
the  twenty-seventh  annual  report  of  the  Massachusetts  Railroad 
Commission  (issued  under  date  of  January,  1896),  in  a  chapter 
devoted  to  electric  motive  power.  In  the  same  chapter  the  status 
of  electricity  on  steam  roads  is  also  discussed,  and  while  the 
conclusions  of  the  Commission  may  not  diflfer  from  those  of  other 
thoughtful  students  of  the  problem,  they  are  so  well  expressed 
that  we  quote  from  them.     The  Commission  says  : 

"  Whether,  taking|everything  into  account,  it  is  as  practically  con- 
venient and  economical  to  generate  at  a  central  station  the  power 
of  20  steam  locomotives,  and  by  the  electrical  distribution  of  this 
power  over  the  lines  o£  a  railroad  to  move  that  number  of  trains,  as 
it  is  to  distribute  over  the  lines  20  steam  locomotives,  each  generat- 
ing its  own  power,  to  haul  the  trains,  is  the  gist  of  the  question 
which  is  at  issue  between  steam  and  electricity  as  the  better  motive 
power  for  general  railroad  operation. 

■'  This  question  does  not  as  yet  admit  of  a  categorical  and  unquali- 
fied answer.  In  the  present  stage  of  electrical  development,  and 
in  the  light  of  such  experience  as  has  been  had  in  the  actual  use  of 
electric  power  in  railway  and  railroad  operation,  the  most  definite 
answer  that  can  be  given,  or  that  has  been  given  by  experts  and 
practical  railroad  men,  amounts  to  this  :  The  more  closely  a  given 
railroad  service  resembles  in  character  that  of  the  ordinary  street 
railway,  the  better  the  adaptation  to  that  service  of  electric  motive 
power ;  and,  conversely,  the  less  the  resemblance,  the  poorer  the 
adaptation.  In  other  words,  the  most  efficient  and  economical  use 
of  electric  power  will  be  found  where  there  is  a  considerable  and 
steady  volume  of  local  and  short-distance  travel,  which  requires  or 
or  justifies  the  running  of  numerous  light  passenger  trains,  at  short 
and  regular  intervals,  so  that  the  trains  will  be  constantly  and  uni- 
formly distributed  over  the  railroad  line.  The  most  efficient  and 
economical  use  of  steam  power,  on  the  other  hand,  will  be  realized 
were  the  traffic  is  concentrated  in  heavy  trains,  run  at  infrequent 
and  irregular  intervals,  in  accordance  with  the  usual  method  of 
conducting  through  or  long-distance  transportation. 

"  In  passenger  traffic,  the  public  demand  and  the  railroad  policy 
have  been  in  the  direction  of  more  frequent  and  quicker  trains. 
In  freight  service,  on  the  contrary,  where  there  is  no  such  pressure 
or  occasion  for  frequent  trains  at  high  speed,  the  policy  has  been  in 
the  direction  of  fewer  and  heavier  trains.  The  whole  tendency  of 
modern  railroad  development  has  been  to  cut  down  grades  and  to 
increase  the  weight  of  engines  and  of  tracks,  so  as  to  enable  a  single 
locomotive  to  haul  a  heavier  freight  train  load.  It  has  been  esti- 
mated by  good  authority  that  doubling  the  number  of  engines  for  a 
given  traffic  Increases  the  cost  of  transportation  about  50  per  cent. 
The  general  tendency  of  passenger  traffic  may  therefore  be  said  to 
lie  in  the  direction  in  which  electricity  is  the  most  serviceable, 
while  the  reverse  is  true  as  regards  freight  traffic. 

"  With  respect  to  speed,  extraordinary  claims  are  made  by  those 
interested  in  the  development  of  electric  traction,  but  there  is  no 
question  that  the  steam  locomotive  is  fully  capable  of  developing  as 
high  a  speed  as  it  is  desirable  or  prudent  to  ust .  A  railroad  speed  of  100 
miles  or  more  an  hour  is,  for  the  present  purpose,  a  matter  of  merely 
curious  speculation.  It  cannot  be  shown  that  there  is  enough  traffic 
demanding  this  speed  to  pay  the  excessive  expense  of  operation,  even 
if  with  present  methods  of  construction  and  equipment  it  were 
otherwise  at  all  practicable.  Before  any  such  speed  is  seriously 
thought  of,  there  must  be  radical  improvements  In   safety  appli 
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Fig.  4.  Sections  of  Abutment  and  Retaining  Wall. 

ances,  as,  for  example,  in  brakes  and  in  signals.  Whatever  the  pro- 
posed rate  of  speed,  the  question  of  signals  becomes  at  once  of 
importance,  since,  with  the  adoption  of  electricity,  ill  systems  of 
electric  signaling  which  depend  on  the  use  of  the  rail  circuit  must  be 
modified  or  abandoned. 

"  It  is  admitted  that  electricity  is  not  suited  to  the  moving  of 
freight  traffic,  and  it  is  not  claimed  that  it  is  economically  adapted 
to  the  moving  of  long-distance  passenger  traffic.  Its  province  in 
railroad  operation  must  therefore  be,  if  anywhere,  in  moving  sub- 
urban passenger  traffic,  or  short  distance  inter-urban  and  local 
pa.ssenger  traffic,  or  the  isolated  traffic  of  branch  and  spur  lines. 
The  question  is,  therefore,  for  the  present  narrowed  down  to  the 
expediency  of  its  use  for  these,  or  for  some  of  these,  last-men- 
tioned purposes. 

"  Whatever  the  proposed  purpose,  the  question  is  one  of  economy. 
In  other  words,  will  it,  on  the  whole,  pay  to  substitute  electric  for 
steam  power  I 

"  The  first  cost  is,  of  course,  an  essential  point.  This  would  de- 
pend on  the  amount  of  traffic  to  be  served  and  the  comprehensive 
ness  of  the  plan.  The  work  must  include  not  only  the  erection  and 
equipment  of  power  stations,  the  electrical  equipment  of  the  line, 
and  the  provision  of  suitable  rolling  stock  electrically  equipped,  but 
the  preparation  of  the  roadway  and  its  appurtenances  for  the  new 
system  of  operation.  For  a  road  with  local  traffic  only,  there  should 
be  at  least  two  tracks.  It  is  evident  that  through  trains  and  the 
numerous  electric  trains  could  not  be  run  on  the  same  tracks ;  so 
that,  if  both  kinds  of  traffic  are  to  be  conducted  on  the  line,  there 
must  be  not  less  than  four  tracks.  The  facilities  and  accommoda- 
tions at  terminal  stations,  if  not  the  stations  themselves,  to  say 
nothing  of  way  stations,  must  be  enlarged  and  adapted  to  the  addi- 
tional service.  An  electric  train  or  car  running  at  a  speed  of  30 
or  40  miles  an  hour  would  be  as  fatal  to  a  traveler  on  the  highway 
as  an  express  train  ;  and  the  frequency  of  such  trains,  in  addition 
to  the  through  trains,  would  require  the  elimination  of  all  grade 
crossings  with  public  and  private  ways,  as  well  as  with  other  rail- 


roads. The  ueeessity  of  reorganizing  or  replacing  the  electric  signal 
systems  has  been  already  referred  to. 

"  The  above  are  some  of  the  principal  Itemsof  first  cost.  The  out- 
lay would  evidently  be  large,  especially  on  main  and  trunk 
lines.  The  cost  of  double  tracking  and  electrically  equip- 
ping the  Nantasket  Beach  Railroad,  seven  miles  long, 
for  summer  traffic,  appears  to  have  been  about  .*.300,()00. 
The  first  cost  must,  of  course,  be  capitalized  or  funded. 
In  order  to  justify  the  investment,  it  should  be  shown  that  the 
earnings  will  be  increased,  or  the  expenses  diminished,  by  an 
amount  sufficient  to  pay  the  dividend  and  fixed  charge  on  the 
stock  issued  and  debt  incurred,  and  to  leave  a  margin  for  con- 
tingencies and  for  years  of  poor  traffic. 

"  Nothing  can  be  added  to  what  has  been  said  about  the  probable 
expense  of  maintenance  and  operation,  as  compared  with  steam 
power.  If  there  is  no  ground  to  warrant  the  assertion  that  it 
will  be  greater,  there  is  as  yet  no  evidence  that  it  will  be  less. 
ThU  is  an  unknown  factor  in  the  case,  which  time  and  experi- 
ence must  resolve. 

"As  the  whole  case  now  stands,  and  until  further  electrical 
development,  we  venture  the  following  as  the  safer  conclusion  : 
On  a  branch  or  spur  line,  where  the  operation  may  be  indepen- 
dent of  the  main  line,  and  where  the  present  traffic,  while  not 
large  enough  to  make  steam  power  profitable,  is  not  too  small  to 
be  developed  into  a  paying  business  by  a  service  conducted  sub- 
stantially on  the  street  railway  plan  of  operation,  it  may  be 
advisable  to  substitute  electric  for  steam  power.  There  is  not,  on 
the  other  hand,  as  yet  sufficient  ground  to  justify  the  vote  of  a 
prudent  stockholder  in  favor  of  such  substitution  on  the  main 
lines  of  a  corporation  which  has  a  considerable  through  as  well  as 
local  traffic,  and  whose  present  business  is  established,  remunera- 
tive, and  reasonably  secure." 

The  Commission  then  makes  a  comparison  between  the  electric 
street  railway  and  the  steam  road  for  short  distance  traffic  and 
finds  that  the  choice  of  the  traveling  public  is  influenced  by,  1st, 
comfort  of  travel  ;  3d,  speed  of  conveyance;  3d,  frequency  of 
service  ;  4th,  rate  of  fare  ;  5th,  convenience  as  regards  traveler's 
point  of  departure  and  destination.  Of  these,  the  first  two  are  in 
favor  of  the  steam  road,  and  the  last  three  are  on  the  side  of  the 
electric  street  and  suburban  system.  But  it  shows  that  while  the 
third  point  mentioned  above  might  be  met  if  the  steam  road 
adopted  electricity,  the  fourth  and  fifth  could  not.  The  ex- 
pensive right  of  way  of  the  steam  road  and  the  free  use  of  the 
city  streets  by  the  electric  line  makes  too  great  a  difference  in  the 
fixed  charges  to  enable  the  steam  road  to  make  money  at  the 
rates  of  fare  charged  by  the  competing  electric  lines.  On  the 
other  hand,  the  controlling  advantages  as  regards  long  distance 
travel  and  freight  traffic  are  decidedly  with  the  steam  road. 
Continuing,  the  Commission  says  : 

"Nothing  will  be  gained,  either  by  the  railroad  or  the  electric  rail- 
way, by  an  attempt  to  control  the  class  of  traffic  which  the  other  is 
the  better  adapted  to  serve.  Neither  is  the  attempt  to  be  encouraged 
in  the  public  interest.  Experience  has  abundantly  proved  that  there 
is  no  advantage  to  be  derived  from  the  establishment  of  two  similar 
agencies  to  perform  the  same  specific  public  service.  Competition 
of  this  sort  leads  to  combination  and  ends  in  consolidation.  It  is 
like  the  unwisdom  of  laying  two  gas  mains  in  the  same  street,  for 
one  of  which  the  public  has  no  need,  but  for  both  of  which  the  pub- 
lic in  the  end  must  pay. 
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"  If  the  diversion  of  short-distance  traflSc  were  likely  to  cripple 
the  resources  of  the  railroads,  the  question  would  have  for  them  a 
more  serious  import.  We  anticipate  no  such  result.  The  disturb- 
ing element  is  not  of  recent  origin.  It  began  with  the  horse  rail- 
way; and  it  is  now  some  seven  years  since  the  electric  railway  has 
been  fastening  upon  this  trafHc  its  farther  reaching  and  more  tena- 
cious grasp.  Meanwhile,  up  to  the  inception  of  the  recent  business 
panic,  the  traffic  and  revenues  of  our  railroads  kept  on  rapidly 
growing  year  by  year.  But  for  the  exceptional  stringency  of  the 
times,  there  is  no  reason  to  doubt  that  they  would  have  continued 
steadily  to  increase.  With  only  a  partial  recovery  from  general 
commercial  depression,  the  net  earnings  of  our  railroad  companies 
were  larger  the  last  year  than  in  any  previous  year  in  their  history.* 
With  years  of  returning  prosperity  we  venture  to  predict  that  their 
traffic  and  revenues  will  grow  in  the  future  as  they  have  grown  in 
the  past. 

"Whatever  the  diversion  of  short-distance  travel,  the  increase  of 
population  and  industry  which  the  electric  railway  will  foster  and 
develop  along  the  railroad  lines,  will  still  be  tributary  to  the  latter 
in  a  hundred  ways. 

"It  is,  perhaps,  unnecessary  to  add,  that  there  is  no  apparent  de- 
mand by  the  public  for  the  substitution  of  electricity  for  steam  in 
general  railroad  operation.  No  complaint  has  come  to  our  ears 
that  the  present  railroad  service,  so  far  as  the  motive  power  is  con- 
cerned, is  inadequate  or  unsatisfactory.  The  question,  as  it  now 
stands,  is  one  purely  of  economy,  to  be  decided  by  the  railroads 
primarily  in  their  own  interest,  bearing  in  mind,  as  they  will,  that 
it  is  always  for  their  interest  to  give  to  the  public  the  best  service 
reasonably  in  their  power.  Our  railroad  managers,  we  have  reason 
to  know,  are  giving  to  the  subject  their  diligent  attention  and 
study;  and  they  will  be  alert  to  introduce  the  new  motive  power 
upon  their  lines  so  soon  as  it  shall  become  manifest  that  by  so  do- 
ing they  can  give  to  the  public  a  substantially  cheaper  and  better 
service."  


The  TTse  of  Graphical  Methods  in  Keeping  the  Accounts  of 
Railway  Mechanical  Departments. 

The  value  of  the  graphical  method  of  recording  and  comparing 
statistics  of  various  kinds  is  so  generally  recognized  that  its  use  is 
daily  extending.  It  has  frequently  been  used  in  railroad  circles, 
but  until  recently  we  have  not  found  it  employed  systematically 
and  regularly  in  recording  the  various  monthly  expenses  of  a 
mechanical  department.  Such  a  use  of  graphics  on  a  large  rail- 
road system  entering  Chicago  recently  attracted  our  attention, 
and  through  the  kindness  of  the  superintendent  of  motive  power, 
we  have  been  furnished  with  interesting  particulars.  We  have  been 
asked  not  to  name  the  road  from  which  our  information  is  ob- 
tained, but  a  few  of  our  readers  in  official  positions  have  already 
investigated  the  workings  of  tlie  system,  and  have  been  charmed 
with  it,  and  we  can  probably  put  others  on  the  track  of  any  addi- 
tional information  they  may  require. 

In  establishing  the  graphical  records  on  the  road  alluded  to,  the 
expenses  for  the  month  of  January,  1893,  were  taken  as  a  basis, 
and  the  percentage  of  increase  or  decrease  in  each  item  was  cal- 
culated and  shown  graphically.  Three  separate  sheets  were 
decide  upon,  one  for  shops,  one  for  cars  and  the  third  for  locomo- 
tives. Not  more  that  three  items  are  grouped  under  one  set  of 
lines,  though  there  may  be  several  such  groups  on  the  one  sheet 
or  chart.  On  the  sheet  for  the  shops  is  shown  the  total  locomo- 
tive mileage,  the  total  car  mileage,  the  total  material  received, 
the  total  material  charged  out,  the  material  on  hand,  the  total 
shop  labor,  excluding  engineers'  and  firemen's  wages.  Under  the 
heading  of  cars  is  shown  the  passenger  car  mileage,  the  cost  of 
passenger  car  repairs  per  mile,  the  cost  of  passenger  car  lubrica- 
tion per  1,000  miles,  the  cost  passenger  car  cleaning  per  car;  the 
total  freight  car  mileage,  freight  car  mileage  loaded,  freight  car 
mileage  empty,  cost  of  freight  car  repairs  per  mile,  and  cost  of 
freight  car  lubrication  per  1,000  miles.  Under  the  sheet  for  locomo- 
tives is  given  the  total  locomotive  mileage,  total  motive  power  ex- 
penses including  engineers'  and  firemen's  wages,  the  total  motive 
power  expenses  excluding  engineers'  and  firemen's  wages,  the  total 
locomotive  expenses,  total  locomotive  expense  per  car  mile,  total 
locomotive  expense  per  locomotive  mile,  cost  of  repairs  per  100 
miles  including  new  locomotives,  cost  of  locomotive  repairs  per 

*  This,  of  course,  refers  to  the  railroads  in  the  State  of  Massachusetts.— 
Editor.. 


100  miles  excluding  new  locomotives,  cost  of  fuel  per  100  miles, 
pounds  of  coal  per  passenger  car  mile,  pounds  of  coal  per  freight 
car  mile,  cost  of  lubrication  per  100  miles,  quarts  of  oil  per  100 
miles,  passenger  and  freight,  and  cost  of  stores  per  100  miles. 

The  records  are  kept  on  tracing  cloth  23+  by  44  inches,  ruled 
like  profile  paper.  These  tracings  are  filed  in  the  drawing  room 
and  kept  up  to  date  by  the  draftsman  through  information  fur- 
nished him  each  month. 

In  the  illustration  on  page  100  we  reproduce  a  part  of  the  loco- 
motive sheet  showing  seven  of  the  items  mentioned.  It  is  a  fac- 
simile as  far  as  the  general  arrangement  is  concerned,  but  the 
values  given  are  fictitious,  although  approximate,  and  they  refer 
to  January,  1894,  as  a  basis.  The  diagram  is  ruled  with  vertical 
lines  representing  the  months,  and  at  each  group  of  items  there  is 
a  heavy  horizontal  base  line  with  parallel  rulings  above  and 
below  it,  for  each  two  per  cent.,  those  above  representing  increase 
and  those  below,  decrease.  The  percentage  of  increase  or  de- 
crease for  each  item  is  laid  off  on  each  monthly  line,  and  the 
points  connected  with  a  line  of  a  character  designated  on  the  left- 
hand  margin.  Thus  the  locomotive  mileage  which  in  January, 
1894,  was  1,500,000,  was  10  per  cent,  less  in  February,  and  8  per 
cent,  more  in  March  of  the  same  year.  In  December,  189.5,  it 
was  7  per  cent,  less,  while  in  the  meantime  the  locomotive  ex- 
penses decreased  nearly  38  per  cent. 

In  the  same  way  we  are  shown  in  a  striking  manner  the  falling 
off  in  the  cost  of  repairs,  in  the  cost  of  stores,  and  in  the  locomo- 
tive expenses  per  car  and  per  locomotive  mile.  It  needs  no  argu- 
ment to  convince  any  reader  that  the  expenses  of  the  department 
are  shown  up  in  a  more  comprehensive  manner  by  this  graphical 
method  than  can  possibly  be  done  by  the  use  of  tables  of  figures, 
however  carefully  they  are  prepared.  This  graphical  system  is 
worthy  of  extensive  use  in  mechanical  departments,  and  where 
adopted  it  might  lead  to  economies,  the  need  lor  which  is  not  at 
present  realized.  In  our  example  the  falling  off  in  expenses  is  of 
course  to  be  largely  attributed  to  the  temporary  retrenchment 
which  that  road  in  common  with  others  has  had  to  practice  in 
the  last  two  years. 


CONTRIBUTIONS  TO  PRACTICAL  RAILROAD   INFOR- 
MATION. 

Chemistry  Applied  to  Railroads. — Second  Series. — Chemical 
Methods. 


XVIII. — Method  of  Determining  the  Fineness  of  Oi-inding  of 
Freight  Car  and  Passenger  Car  Color. 

BY  C,    B.    DUDLEY,   CHEMIST,   AND  F.  N.  PEASE,  ASSISTANT  CHEMIST, 
OF  THE  PENNSYLVANIA  RAILROAD. 

EXPLANATORY^ 

In  the  purcliase  of  paints  there  is  always  a  question  in  the  mind 
of  the  consumer  as  to  the  fineness  of  the  grinding.  And  since  it 
is  well  known  that  not  only  the  satisfactory  working  of  the  paint 
under  the  brush,  and  the  appearance  of  the  surface  when  the 
painting  is  finished,  but  also  the  durability  of  the  work  is  affected 
by  the  fineness  to  which  the  paint  has  been  ground,  it  is  obvious 
that  the  grinding  of  paint  is  an  important  matter.  Moreover,  as 
paints  are  ordinarily  ground,  from  10  to  20  per  cent,  of  the  price 
of  the  paint  is  for  the  grinding,  and  as  it  would  be  easy  by  insist 
ing  on  much  finer  grinding  to  increase  the  cost  30  to  30  per  cent., 
it  is  clear  that  the  financial  side  of  paint  grinding  is  not  its  least 
important  phase.  Several  methods  of  determining  the  fineness  of 
grinding  have  been  proposea.  One  of  these  is  to  put  a  little  of 
the  paint  on  one  thumb  nail  and  rub  it  with  the  other.  If  there 
is  no  scratching  or  gritty  feeling  the  paint  is  supposed  to  be 
finely  enough  ground.  Experience  shows,  however,  that  both  the 
nature  of  the  pigment,  and  the  nature  of  the  menstruum  used 
along  with  the  pigment,  as  well  as  the  individual  characteristics 
of  the  operator,  all  affect  this  test,  so  that  its  indications  cannot 
be  regarded  as  sufficiently  reliable  to  be  of  much  value.  Another 
test  is  to  mix  with  the  paint  quantities  of  some  liquid 
which  dissolves  the  menstruum  completely,  and  does  not  dissolve 
the  pigment,  and  then  see  if  the  whole  mass,  pigment  and  liquid  to- 
gether, will  run  through  a  sieve  which  has  been  decided  on  as  the 
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standard  of  Bneness.  For  example,  if  100-mesh  or  150-mesh  sieve 
has  been  decided  on  as  the  standard  of  fineness,  it  is  obvious  that 
if  part  of  the  pigment  is  left  on  the  sieve,  the  paint  was  not  finely 
enough  ground.  Still  another  test  of  similar  nature  is  to  sepa- 
rate some  of  the  pigment  from  the  menstruum  and  examine  tue 
dried  pigmenc  ULder  the  microscope,  measurmg  the  size  of  the 
particles  if  desired.  It  is  obvious  that  both  these  tests  simply  tell 
something  in  regard  to  the  fineness  of  the  pigment.  They  do  not 
give  any  information  as  to  how  well  the  pigment  is  mixed  with 
the  menstruum,  which  is  one  of  the  important  elements  in  the 
grinding  of  paint.  Indeed,  experience  shows  that  with  either  of 
these  tests  it  would  be  quite  possible  to  pass  paint  as  well  ground 
which  had  never  been  in  a  mill  at  all,  it  having  been  simply 
mixed  in  a  '.'chaser.''.  Moreover,  it  is  very  diflicult  to  get  a  sieve 
which  even  approximates  in  mesh  the  hnenes-  dtsired  in  well- 
ground  paints.  Also  in  the  miscroscope  test  there  is  very  great 
difficulty  in  being  sure  that  aggregations  of  particles  are 
not  being  measured  instead  of  the  particles  themselres.  In 
view  of  these  difficulties,  it  is  clear  that  there  is  need  for 
some  test  which  shall  be  definite  and  positive,  which  shall  give 
results  always  alikf^,  which  shall  be  unaffected  by  the  individuality 
of  the  operator,  and  which  shall  tell  what  it  is  essential  to  know, 
viz:  (1)  That  the  particles  of  the  pigment  are  themselves  suffi- 
ciently fine,  and  (2)  that  they  are  properly  mixed  with  the  men- 
struum. It  is  believed  that  the  test  which  is  described  below  ac- 
complishes these  results  m  a  satisfactory  manner.  The  test  is 
desciioed  as  applying  to  paints  purchased  in  the  paste  form  only. 
It  is  thought,  however,  that  the  principles  involved  in  the  test 
being  made  clt-ar,  modifications  of  the  method  can  readily  be 
made  which  will  make  it  applicable  to  all  kinds  of  paints,  with 
the  possible  exception  of  those  in  which  the  proportions  of  pig- 
ment to  liquid  are  outside  the  limits  of  the  test. 

OPKEATION. 
Weigh  into  a  small  porcelain  dish  in  the  case  of  freight-car 
color  two  (2)  grammes  of  the  paste,  and  add  one  (1)  gramme  of 
pure  raw  linseed  oil,  and  in  the  case  of  passenger-car  color  five 
(5)  grammes  of  the  paste,  and  add  three  (3)  grammes  of  pure  raw 
linseed  oil.  Stu:  with  a  glass  rod  having  a  rounded  end,  until  the 
material  is  a  homogeneous  mass.  Have  ready  the  cooling  cham- 
ber and  the  strips  of  glass  described  below,  which  have  been 
brought  to  a  temperature  of  70  degrees  Fahrenheit  by  passing 
warm  or  cool  water  through  the  cooling  chamber.  Place  the  dish 
containing  the  material  to  be  tested  in  the  cooling  chamber,  and 
allow  it  to  stand  half  an  hour.  Then  stir  thoroughly  again  and 
with  the  glass  rod  place  a  few  drops  of  the  material  on  one  end  of 
one  or  more  of  the  strips  of  glass,  place  the  glass  vertically  in  the 
cooling  chamber,  with  the  end  containing  the  spot  of  paint  upper- 
most. Replace  the  cover  and  allow  it  to  stand  for  half  an  hour. 
The  material  runs  down  the  glass  in  a  narrow  stream.  At  the 
end  of  the  time  remove  the  cover,  and  examine  the  strips  of 
glass,  best  by  holding  them  between  the  eye  and  the  light. .  If 
the  liquid  has  not  separated  from  the  pigment  for  an  inch  down 
from  the  top  of  the  test,  that  is,  if  the  stream  of  paint  is  smooth, 
continuous  and  completely  opaque  for  this  distance,  the  paste 
is  sufficiently  fine  ground.  On  the  other  hand,  if  the  liquid  has 
separated  from  the  pigment,  leaving  little  patches  and  ridges  of 
pigment,  and  apparent  rivulets  down  which  the  liquid  has 
passed,  leaving  more  or  less  pigment  behind,  the  stream  of  paint 
being  more  or  less  rough  and  irregular  on  its  surface,  and  more 
or  less  transparent,  the  paint  is  not  sufficiently  well  ground. 

APPARATUS  AND  REAGENTS. 

Any  convenient  porcelain  dish  will  do  for  the  mixing  of  the 
paste  and  oil.  One  2i  inches  in  diameter  across  the  top  and  1 
inch  deep  does  nicely. 

The  cooling  chamber  may  perhaps  best  be  described  as  one 
metallic  box  inside  another  one,  the  spaces  between  the  two 
being  filled  with  water  of  the  proper  temperature,  and  the  inside 
box  being  fitted  with  a  cover.  In  order  to  make  the  construction 
clear,  let  us  describe  as  follows  :  Make  a  completely  closed  box  of 
sheet  copper  10  inches  square  and  8  inches  high.  In  the  top 'cut 
a  hole  6  inches  square.     Into  this  hole  slip  another  sheet-copper 


box,  6  inches  square  and  6  inches  deep,  but  without  a  top.  Make 
all  joints  tight.  Fit  the  6-inch  box  with  a  removable  cover.  Make 
two  holes,  half  an  inch  in  diameter,  in  the  top  of  the  larger  box 
to  serve  as  inlet  and  outlet  for  the  cooling  water,  and  into  one  of 
which  a  thermometer  may  be  placed  to  take  the  temperature  of 
the  water.  It  will  be  seen  that  we  thus  have  the  inside  box  as  a 
cooling  chamber,  surrounded  on  five  sides  by  a  layer  of  water 
approximately  2  inches  thick.  The  cover  being  placed  on  the 
smaller  box,  it  is  evident  that  the  space  inside  the  smaller  box,  or 
any  articles  placed  in  it,  will,  after  a  proper  time,  become  very 
closely  the  temperature  of  the  layer  of  water.  If  now  this  is 
adjusted  to  68  or  69  degrees  Fahrenheit,  the  temperature  of  the 
chamber  will  be  very  near  to  70  degrees  Fahrenheit,  the  desired 
temperature,  if,  as  is  customary,  the  apparatus  is  used  in  a  room 
or  laboratory  which  is  kept  from  70  to  80  degrees  Fahrenheit. 

The  strips  of  glass  used  are  about  an  inch  wide  and  4  inches 
long.  They  should  be  dry  and  before  use  should  be  brought  to 
the  same  temperature  as  the  cooling  chamber,  by  standing  them 
vertically  around  the  sides  of  the  chamber  for  at  least  half  an 
hour. 

The  linseed  oil  to  be  mixed  with  the  paste  should  be  pure  raw 
oil,  and  should  not  be  allowed  to  get  old. 

CALCULATIO.NS. 

The  results  of  this  method  being  simple  observations,  no  calcu- 
lations are  required. 

NOTES  AND  PRECAUTIONS. 

It  is  evident  that  this  method  depends  for  its  success  on  the 
fact  that  a  moderately '  viscous  liquid  like  linseed  oil  does  not 
separate  from  particles  of  solid  matter,  under  certain  conditions. 
The  principal  conditions  which  have  been  found  to  affect  the  test 
are  as  follows :  1st,  the  temperature;  2d,  the  proportions  of  pig- 
ment and  liquid;  3d,  the  nature  of  the  liquid  ;  4th,  the  nature  of 
the  pigment;  5lh,  the  completeness  with  which  pigment  and 
liquid  are  mixed,  and  6th,  the  fineness  of  the  pigment.  It  is  not 
claimed  that  no  other  conditions  affect  the  test,  but  these  are 
believed  to  be  the  principal  ones. 

It  is  obvious  that  by  increasing  or  diminishing  the  temperature 
at  which  the  test  is  made,  the  viscosity  of  the  liquid  is  increased 
or  diminished,  with  consequent  increase  or  decrease  in  its  ability 
to  leave  the  pigment.  The  higher  the  temperature,  the  more 
limpid  the  liquid,  and  the  less  its  likelihood  of  staying  with  the 
pigment. 

The  proportions  of   pigment  and  liquid  have  a  very  important 
influence    on    the    test.      Indeed   it  is    this    variable    which    is 
generally  used  in   applying  the   test  to  various  kinds  of  paints. 
The     proportions  given   under    "  Operation,"    as    applying    to 
freight-car  color,  are   different,  it   will  be  observed,  from   those 
applying  to  passenger-car  color.  These  proportions  are  determined 
by  experiment,  and   may   be  different  for  every  kind  of  paint, 
depending  on  the  nature  of  the  pigment,  the  nature  of  the  men- 
struum in  which  the  pigment  is  ground,  the  temperature  at  which 
the  test  was  made,  how  completely  the  pigment  and  liquid  are 
mixed,  and  especially  the  fineness  desired.     The  standard  freight- 
car  color  of  the  Pennsylvania  Railroad  Company  is  a  mixture  of 
about  75  per  cent,  pigment,  with  25  per  cent,  of  pure  raw  linseed 
oil,  both  by  weight.     The   pigment   is  a  mixture   of  about  25  per 
cent,  of  sesquioxide  of  iron,  with  75  per  cent,  of  inert  material, 
partly  clay,  partly  sulphate  of   calcium,  partly  silica  and  partly 
carbonate  of  lime.     With  this  pigment  and  this  liquid,  it  will  be 
observed  that  the  proportions  in   the  mixture  which  is  sabjected 
to    lest   fur    fine    grinding  are  one-half  pigment  and  one-half 
liquid  by  weight.     (Two  grammes  of  paste  are  taken,  of  which 
IJ    grammes    are    pigment,    and    one-half  gramme  oil.       One 
gramme    of    oil    is  added,   making   li  grammes  of    pigment, 
and    li    grammes     of     liquid.)    The    standard     passenger-car 
color    of    the    Pennsylvania    Railroad    Company    is   a   mixture 
of    about    75    per    cent,     pigment,     and    25    per  cent,  liquid 
by  weight.     The  liquid  is  a  mixture  of  about   36   per  cent,   pur,' 
raw  linseed  oil,  and  64  per  cent,  of  spirits  of   turpentine,   also  by 
weight.     The  pigment  contains  approximately  80  per  cent,    ses- 
quioxide of  iron,  5  per  cent,  carbonate  of  lime,   from   5   to  10  per 
cent,  of  wood  or  other  lake,  and  a  little  inert  material.    With  this 


AND  RAILROAD  JOURNAL. 


lOS 


pigment  and  this  liquid,  it  will  be  observed  that  the  proportions 
in  the  mixture  which  is  submitted  to  test  for  fine  grinding  are 
about  47  per  cent,  pigment  and  53  per  cent,  liquid  by  weight. 
(Five  grammes  of  paste  are  taken,  of  which  3f  grammes  are  pig- 
ment, and  )i  grammes  are  liquid.  Three  grammes  of  oil  are 
added,  making  3f  grammes  of  pigment,  and  4J  grammes  of  liquid.) 
It  would  be  easy,  by  varying  the  proportions  of  pigment  and 
liquid  either  way  from  the  figures  given,  to  increase  or  diminish 
the  severity  of  the  test.  A  recent  attempt  to  increase  the  fineness 
of  the  grinding  of  the  standard  freight-car  color,  so  that  the  pro- 
portions used  would  be  two  grammes  of  paste  and  two  grammes 
of  oil,  or  about  40  per  cent.  pigmenttoCO  percent.  liquid,  brought 
from  the  manufacturers  the  statement  that  to  do  tnis  would  com- 
pel them  to  charge  at  least  35  per  cent,  more  per  pound  for  the  ma- 
terial. 

The  influence  of  the  nature  of  the  liquid  on  the  test  is  not  dif- 
ficult to  understand.  If  a  paint  is  ground  in  japan  or  varnish,  it 
is  clear  that  the  results  would  be  quite  different,  the  test  being 
otherwise  the  same,  than  if  raw  oil  or  oil  and  turpentine  were 
used.  The  more  viscous  the  liquid,  or  the  more  the  adhesion  be- 
tween pigment  and  liquid,  due  to  its  stickiness,  the  coarser  the 
grinding  may  be,  and  still  the  material  stand  the  test  as  above 
described.  Of  course  by  modifying  the  conditions,  such  as  in- 
creasing the  proportions  of  liquid  or  adding  to  the  paste,  turpen- 
tine or  some  other  limpid  liquid,  instead  of  oil,  entirely  satis- 
factory results  may  be  obtained,  whatever  the  nature  of  the 
liquid  used  in  grinding  the  paint.  Moreover,  direct  experiment 
shows  that  by  adding  a  single  drop  of  water  to  material  which 
does  not  quite  stand  test,  and  stirring  with  the  glass  rod  until 
the  water  is  uniformly  mixed,  the  material  will  stand  test.  The 
addition  of  the  water  apparently  converts  the  oil  into  an  emul- 
sion, which  remains  with  the  pigment  better  than  the  oil  alone. 
Furthermore,  if  the  oil  added  to  the  paste  is  old,  and  has  become 
in  consequence  what  the  painters  call  "'fatty,"  shipments  will 
not  stand  test  which  are  satisfactory  when  fresh  raw  oil  is  used. 
Apparently  the  old  or  fatty  oil  being  changed  or  different  in  its 
nature  from  fresh  oil  does  not  adhere  to  the  pigment  as  well  as 
the  fresher  oil.     Whatever  the  explanation,  the  fact  remains. 

It  seems  evident  that  the  nature  of  the  pigment,  especially  its 
specific  gravity,  its  mechanical  condition,  whether  compact  or 
flocculent,  and  especially  whether  the  liquid  used  wets  or  adheres 
to  it,  or  is  repelled  by  it,  have  an  important  influence  on  the  test. 
The  exact  influence  of  each  of  these  variables  has  not  yet  been 
worked  out. 

The  influence  of  the  mixing  of  pigment  and  liquid  on  the  test 
may  be  made  quite  evident  by  separating  and  drying  some  pig- 
ment from  a  sample  of  paste  which  stands  test  all  right,  and 
then  mixing  some  of  this  pigment  with  the  proper  amount  of  oil, 
and  stirring  with  a  glass  rod,  and  finally  submitting  some  of  the 
material  to  the  test  again.  It  will  be  found  that  no  amount  of 
stirring,  notwithstanding  the  pigment  is  so  fine  that  it  has  once 
stood  test,  will  ever  bring  the  material  into  the  same  condition 
that  it  was  left  by  the  mill  before  it  was  first  submitted  to  test. 
It  seems  almost  impossible  to  break  up  all  the  aggregations  of 
particles  of  pigment,  and  mix  them  uniformly  with  oil  or  liquid 
by  any  other  rreans  than  the  mill  or  its  equivalent. 

Perhaps  the  best  illustration  of  the  effect  of  the  fineness  of  the 
pigment  on  the  test  may  be  obtained  by  testing  any  sample  of 
paste  for  fine  grinding,  and  then  passing  it  through  a  mill  again, 
testing  it  again,  and  soon,  taking  care  to  tighten  the  mill  each 
time  before  regrinding  the  paint.  It  will  be  found  that  each 
grinding,  if  it  is  proporly  managed,  makes  the  material  stand  a 
severer  test,  as  shown  by  the  fact  that  continually  more  and 
more  oil  may  be  mixed  with  the  paste  and  still  the  sample  stand 
test. 

It  is  obvious  that  this  test  gives  no  absolute  standard  of  fine 
grinding,  and  that  different  paints  made  from  different  pigments 
and  liquids  cannot  necessarily  be  compared  with  each  other  by 
means  of  it.  The  query  may  arise  as  to  when  a  paint  can  be  said 
to  be  ground  finely  enough.  The  answer  is  that  this  is  a  cjuestion 
of  the  uses  to  which  the  paint  is  to  be  applied,  and  of  money.  Foi 
freight  car  work,  or  for  the  outside  of  buildings,  it  would  prob- 
ably be  poor  policy  to  grind  paints  as  finely  as  for  passenger-car 


work,  or  for  the  insides  of  rooms  or  carriage  work  or  artists'  work. 
On  the  other  hand,  there  is  no  doubt  but  that,  for  most  paints  at 
least,  the  finer  they  are  ground  the  more  surface  they  will  cover, 
the  more  durable  they  will  be,  and  the  more  economically  and 
successfully  they  will  be  used  in  the  shop,  giving  at  the  same  time 
a  better  job.  But,  as  already  stated,  the  grinding  of  paint  is  an 
expensive  process,  and,  therefore,  in  each  case,  how  fine  the  paint 
shall  be  ground,  must  be  decided  by  the  conditiond. 

It  may  be  thought  that  the  stirring  with  a  glass  rod  to  mix  the 
added  oil  with  the  paste  will  have  an  influence  on  the  test.  Ex- 
perience indicates,  however,  that  the  influence  of  stirring,  if  any, 
is  so  slight  that  its  effect  can  be  ignored. 

The  direction  not  to  use  old  or  fatty  oil  has  already  been  com- 
mented upon,  and  the  influence  of  this  explained.  The  effect  of 
water  mixed  with  the  paste  has  also  been  mentioned.  It  should 
also  be  stated  that  if  a  little  alkali,  caustic  or  carbonate  of  soda, 
or  potash,  or  wood  ashes,  or  caustic  lime  is  added  to  the  paint 
during  grinding,  it  will  stand  test  with  a  good  deal  coarser 
grinding  than  if  none  of  these  substances  are  present.  In  all 
critical  cases  it  is  essential  to  prove  the  absence  of  these  materials 
before  being  satisfied  that  the  paint  is  ground  sufficiently  fine. 

Tests  may  be  desired  of  paints  which  contain  such  large  pro- 
portions of  liquid,  and  such  small  proportions  of  pigment,  or  in 
which  the  liquid  is  so  limpid,  that  however  finely  the  paint  may 
have  been  ground,  the  liquid  will  separate  from  the  pigment 
when  tested.  It  is  obvious  that  this  method  does  not  apply  to 
such  paints  as  these.  It  is  also  evident  from  what  has  preceded 
that  the  same  standard  of  fine  grinding  does  not  apply  to  all 
paints,  but  rather  that  each  kind  of  paint  has  its  own  standard, 
which  standard  is  determined  by  experience  and  the  conditions 
of  its  use. 


CONSTRUCTION  AND   MAINTENANCE  OF  RAILWAY 
CAR  EaUIPMENT.— VI. 


BY  OSCAR  ANTZ. 

{Continued  from  Page  75.) 

DRAFT  GEAR — CONTIKDED. 

There  seems  to  be  a  tendency  with  many  car  builders  at  the 
present  time  to  use  metal  instead  of  wood  in  the  construction  of 
certain  parts  of  cars,  where  it  can  be  done  to  advantage,  where, 
for  instance,  the  parts  can  be  made  stronger,  lighter,  cheaper  or 
less  difficult  to  apply  in  metal,  or  where  the  wood  is  more  than 
usually  subject  to  decay.  No  general  attempt  has  yet  been  made 
to  substitute  metal  for  wood  for  draft  timbers,  although  in  some 
individual  cases  of  special  cars  built  almost  entirely  of  metal  the 
draft  timbers  are  also  of  the  same  material. 

A  step  in  this  direction  has,  however,  been  recently  made  in 
the  introduction  of  a  device  in  which  "  draft  arms,"  made  of 
malleable  iron,  are  substituted  for  the  draft  timbere,  the  drawbar 
stops  and  other  attachments  being  made  part  of  the  same  casting. 
Figs.  31  and  32  show  this  arrangement  as  applied  to  a  car  ;  .-1  A 
are  the  malleable  iron  draft  arms,  which  are  made  in  pairs,  and 
each  is  fastened  directly  to  the  sills  and  face  block  by  four  1-inch 
bolts,  having  heads  rt  sting  in  socket  castings  let  into  the  floor. 
These  draft  arms  have  flanges  cast  in  them  at  B  B,  against  which 
the  followers  C  C  rest,  forming  a  front  drawbar  stop.  At  the 
rear  end  of  the  draft  arms  are  fastened  the  back  drawbar  stops, 
D  D,  which  are  held  each  by  one  of  the  bolts  through  the  center 
sills,  and  transversely  by  two  bolts  passing  through  both  back 
stops  and  both  draft  arms,  the  back  stop  acting  as  distance  pieces. 
Into  these  back  stops  are  fitted  wooden  subsills,  E  E,  bolted  to 
bottom  of  center  sills  and  extending,  if  possible,  back  to  the  cross- 
tie  timbers  ;  similar  blocks  may  be  fitted  between  the  latter  tim- 
bers, forming  practically  a  continuous  draft  timber  from  end  to 
end  of  car,  to  take  butting  strains.  To  take  pulling  strains, 
flanges  are  provided  on  the  outside  of  the  draft  arms  for  the 
reception  of  the  nuts  of  the  draft  rods,  F-f,  which  extend  to  and 
through  the  crosstie  timbers,  with  nuts  on  the  back  of  these. 
Similar  rods  tie  together  the  cross-tie  timbers. 

Drawbar  guides,  G  G,  are  provided  on  the  bottom  of  the  draft 
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arms,  the  upper  guide  being  formed  by  the  casting  itself.  The 
front  end  of  the  draft  arms  is  provided  with  a  shoulder,  which 
rests  against  the  projecting  portion  of  the  face  block,  H  H.  Lugs, 
1 1,  cast  on  the  inside  faces  of  the  arms,  form  guides  for  the  front 
end  of  the  drawbar.  A  carry  iron,  JJ,  of  the  usual  shape  is  provided 
under  the  face  block,  and  just  back  of  it,  under  the   end  sill,   is 


located  an  additional  tie  strap,  K  K,  both  carry  iron  aud  tie  strap 
being  let  into  recesses  in  the  bottom  of  the  arm. 

The  draft  arms  shown  in  the  drawings  is  proportioned  for  fol- 
lower plates  to  take  two  springs  side  by  side,  but  of  course  they 
can  be  made  for  the  standard  length  of  follower  plate  just  as  well. 

DRAWBARS. 

The  one  part  of  the  draft  rigging  of  cars,  which  has  undoubt- 
edly received  the  most  attention,  is  the  coupler  or  drawbar.  The 
freight  couplers  in  this  country,  while  vai-ying  greatly  in  detail, 
yet  combine  in  nearly  all  of  them,  the  general  principles  of  sim- 
plicity, ease  and  rapidity  of  operation,  and  in  this  respect  differ 
so  much  from  many  styles  in  use  in  other  countries,  that  a  pass 
ing  remark  about  these  will  not  be  out  of  place.  The  general 
idea  of  most  of  these  foreign  couplers  is  that  of  a  link  on  one  car, 
passed  over  a  hook  on  the  other  and  combined  often  with  a  more- 
or  less  elaborately  arranged  system  of  screws,  levers  and  springs, 
by  means  of  which  the  cars  are  drawn  closely  together  when 
coupled;  the  time  and  care  necessary  to  couple  cars  with  these 
contrivances  seem  entirely  out  of  place  to  American  ideas. 

In  the  early  days  of  railroading  this  hook  and  link  found  its 
way  into  American  equipment  and  is  still  found  as  the  so-called 
"three  link"  coupling  on  some  of  the  four-wheeled  coal  cars  in 
use  on  a  few  of  the  roads  in  the  Middle  States,'_but  is  being  retired 
vvith  this  class  of  cars. 

The  distinctive  American  coupler  of  the  earlier  days  is  the  link- 
and-pin  coupler,  in  which  the  drawbars  are  made  with  pockets 
for  the  reception  of  a  link  connecting  the  two  bars,  which  is 
secured  in  each  bar  by  a  pin  passing  through  each  end  cf  the  link 
and  through  holes  in  the  bar;  this  coupler  is  now  considered  ob- 
solete and  no  sketch  of  it  is,  therefore,  given.  Link-and-pin  draw- 
bars have  been  made  of  cast,  wrought  and  malleable  iron,  each 
metal  requiring  some  shape  peculiar  to  itself.  Connection  to  the 
draft  gear  was  made  at  first  by  means  of  the  spindle  or  tail  pin, 
but  was  eventually  superseded  on  many  roads  by  the  spring 
pocket  or  yoke,  or  some  continuous  attachment.  In  coupling 
cars  with  the  link  and  pin,  the  link  must  be  secured  in  one  draw- 
head  and  held  up  and  entered   into    the  other  drawhead  when 


skill  and  is  attendant  with  considerable  danger  to  the 
switchman,  who  has  to  step  between  the  cars  to  make  a  coup- 
ling. To  avoid  this  danger,  a  great  many  devices  have  been  got- 
ten up  in  connection  with  this  style  of  drawbar,  from  a  simple 
rod  or  stick  in  the  hands  of  the  trainmen,  to  more  elaborate  ones 
combining  a  mechanism  to  hold  up  the  link  with  another  to  drop 
the  pin,  but  none  of  these  devices  have  stood  the  test  of  severe 
service  on  the  road,  although  some  of  them  seemed  to  possess  at 
least  some  good  points. 

Other  inventions  were  introduced  doing  away  entirely  with  the 
link  and  pin  and  substituting  lugs  or  similar  contrivances  pro- 
jecting from  the  drawbar  which  interlocked  with  each  other,  and 
eventually  the  design,  which  is  now  considered  a  standard  in  this 
country  was  devised.  It  is  the  policy  of  the  M.  C.  B.  Associa- 
tion not  to  recommend  any  article  of  a  particular  manufacture, 
and  no  particular  coupler  is  therefore  prescribed  as  a  standard, 
The  outlines,  however,  of  tlie  parts  in  contact  when  coupled,  as 
well  as  the  sizes  and  distances  of  certain  other  parts  are  given, 
which  should  be  followed  within  certain  limits,  irrespective  of 
details  of  the  coupling  mechanism. 

In  Figs.  33  and  34  are  shown  the  parts  of  the  coupler  which 
have  been  adopted  as  standard.  X  X  is  the  contour  line,  which 
is  composed  of  straight  lines  and  arcs  of  circles,  and  only  the 
parts  in  heavy  lines  arc  prescribed,  the  parts  of  the  head 
back  of  this  being  left  to  the  discretion  of  the  designer,  as 
they  are  not  essential  to  the  proper  working  of  the  coupler.  Var- 
iations of  yV  snd  3%  inch  at  different  points  are  allowed  on  each 
side  of  this  contour  line,  and  gages  have  been  devised,  giving  the 
limits  which  must  not  be  exceeded,  by  means  of  which  couplers 
and  knuckles  can  be  rapidly  and  accurately  tested.  The  drawbar 
is  30  inches  long  from  centre  line  of  contact  to  the  end.  It  is  five 
inches  square  just  back  of  the  head,  at  A  A,  and  has  a,horn,  B  B, 
projecting  above  the  head,  8f  inches  from  centre  line  of  contact; 
at  the  rear  end  are  provided  rectangular  lugs,  C  C,  5|  inches  long, 
4  inches  wide  and  6^  inches  over  the  hori::ontal  surfaces,  to  take  a 
pocket  strap.  Two  lYVinch  holes  are  provided,  located  as  shown, 
for  bolting  or  riveting  the  strap  to  the  bar  by  means  of  l|-inch 
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the  cara  come  together,  and  the  pin  must  be  drop- 
ped at  the  same  time,  before  the  impact  separates 
the  cars  again.  This  performance  requires  more  or  less 
bolts  or  rivets.  A  hole  'i^  inches  in  diameter  and  1|  inches  long 
is  provided  for  a  3-inch  tail  pin,  the  drawbar  being  cored  out 
wilh  a  3|-inch  hole,  both  the  hole  and  the  head  of  the  pin  resting 
in  it  being  flattened  on  the  bottom  to  keep  the  pin  from  turning. 
When  the  drawbar  is  used  in  connection  with  the  continuous  ar- 
rangement illustrated  in  the  last  article,  the  rear  end  shown  in 
Figs.  35  and  36  is  used,  a  horizontal  slot  for  a  1  by  5-inch  key 
being  cast  in  it. 

The  number  of  different  makes  of  couplers  which  conforni  to 
the  M.  B.  C.  standards  is  increasing  constantly,  and  it  would  be 
out  of  the  question  to  say  that  this  or  that  one  is  the  best  ;  natu- 
rally the  first  ones  in  the  market  have  been  adopted  by  a  number 
of  roads,  and  are  being  applied  to  a  great  extent,  but  as  compe- 
tition has  lowered  the  price,  the  newer  ones  are  coming  in  for 
some  share  of  the  patronage.  Elaborate  tests  have  been  made 
and  specifications  drawn  up  from  time  to  time,  to  which  draw- 
bars should  conform,  but  as  yet  no  standards  for  strength  or  for 
the  dimensions  of  other  points,  excepting  those  mentioned,  have 
been  adopted.  The  question  as  to  the  best  material  for  drawbars 
is  still  an  open  one,  but  malleable  iron  and  steel  are  at  present 
considered  as  really  the  only  metals  which  should  be  used,  and 
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Fig.  38. 

each  has  its  numerous  friends  ;  the  tendency  seems  to  be  that 
drawbars  will  hereafter  be  made  usually  of  malleable  iron,  and 
the  knuckles  will  be  steel  castings,  which  is  the  practice  of  many 
makers  at  present.  The  other  parts  of  the  coupler  are  of  minor 
importance  and  the  material  in  them  is  generally  governed  by 
local  conditions  in  design  or  manufacture. 

Although  all  the  various  drawbars  differ  in  the  details,  they 
agree  in  general  principles  in  the  more  essential  parts,  and  these 
are  shown  in  Figs.  37  and  38.  The  drawbar  consists  of  the  head, 
A  A,  and  the  shank  BB.  O  Ois  the  side  wall  ofthe  head,  D  D  the 
front  face,  E  Ethe  guard  arm,  M  Mthe  horn.  Upper  and  lower 
lugs,  F  F  and  G  G  are  provided,  between  which  the  knuckle,  H  H 
swings  around  the  knuckle  pin,  /  /.  The  knuckle  has  upper  and 
lower  lugs,  J  J  and  K  K,  leaving  a  slot  which  is  used,  when  neces- 
sary to  receive  a  link  which  is  held  bj'_a  coupling  pin  in '[the  pin 


hole,  LL.  The  knuckle  terminates  in  the  tongue,  N  N,  which  en- 
gages with  the  lock,  O  O;  the  latter  is  raised  and  lowered  by  a 
chain,  P  P,  attached  to  the  uncoupling  shaft,  Q  Q,  fastened  to  the 
end  sill  or  end  of  car  by  brackets,  R  R  and  S  S. 

The  principal  difference  in  the  various  makes  of  couplers  exists 
in  the  knuckle  and  locking  arrangement.  Many  do  not  confine 
themselves  to  the  simple  lock,  but  introduce  cams  and  springs. 
Knuckles  are  often  arranged  to  open  automatically  when  the  lock 
is  moved,  some  by  means  of  a  spring  and  some  by  means  of 
gravity,  inclined  planes  being  introduced  on  the  bottom  of  the 
knuckle  and  its  bearing  point  on  the  head.  The  lock  is  usually 
held  in  place  by  gravity  alone,  and  the  use  of  springs  for  this 
purpose  should  be  condemned. 

Some  couplers  have  been  introduced  which  meet  all  the  re- 
quirements of  the  law,  in  that  they  "couple  automaticly  by  im- 
pact" with  each  other,  but  which  are  not  at  all  like  the  standard  of 
the  M.  C.  B.  Association,  and  will  not  couple  with  this  class  of 
coupler  without  the  use  of  a  link  and  pin.  These  couplers  are  no 
improvement  in  their  most  essential  pare  over  the  old  style  of 
drawhead  and  are  mentioned  here  only  as  being  a  good  thing  to 
avoid. 

In  order  to  be  able  to  couple  and  uncouple  cars  without  stepping 
between  them  the  uncoupling  red  is  extended  to  the  side  of  the 
car  as  shown  in  Fig.  38.  This  rod  is  usually  made  of  1-inch  round 
iron  with  an  arm  bant  on  it  at  the  centre  of  the  car  extending 
over  the  coupler  to  which  is  attached  the  chain  leading  to  the 
lock;  the  outer  end  is  bent  in  the  form  of  a  crank  handle,  which 
when  not  in  use  hangs  down  on  the  face  of  end  sill  or  end  of  car. 
To  release  the  lock  the  handle  is  raised,  and  if  dropped  again,  the 
lock  will  return  to  its  former  position;  if  the  knuckle  is  open  and 
is  suddenly  thrown  back  it  will  raise  the  lock,  which  then  drops 
in  front  of  the  tongue  and  holds  it  in  the  closed  position,  until 
again  released.  The  uncoupling  shaft  is  now  usually  placed  on 
the  left  side  of  the  end  of  the  car,  the  observer  standing  on  the 
ground  facing  the  end  under  consideration. 

In  the  switching  of  cars  it  is  sometimes  desirable  that  the 
coupler  of  tvro  adjacent  cars  be  so  arranged  that  they  will  not 
couple  in  case  the  cars  should  be  moved  closely  together.  This 
is  attained  by  holding  the  uncoupling  shaft  in  a  position  in  which 
it  will  keep  the  lock  out  of  action,  the  usual  methods  being  to 
provide  lugs  or  slots  on  one  of  the  brackets  in  -which  the  shaft 
works,  which  will  keep  the  shaft  in  the  desired  position  if  lifted 
slightly  or  moved  a  short  distance  in  the  line  of  its  axis. 

One  of  the  principal  sources  of  trouble  which  developed  with 
the  introduction  of  the  M.  C.  B.  coupler  was  that  on  account  of 
its  size  it  formed  quite  a  serious  obstruction  if  by  accident  it  was 
pulled  out  of  the  car  and  dropped  on  the  track,  and  quite  a  num- 
ber of  wrecks  have  been  caused  in  this  way  by  the  breaking  of  a 
tail  pin  or  key.  The  substitution  of  the  spring  pocket  for  the 
tail  pin  on  many  roads  has  done  away  with  the  primary  source 
of  this  diflSculty,  but  on  cars  which  still  have  the  spindle  other 
means  must  be  introduced.  It  has  been  suggested  that  the  claim 
of  the  unlocking  device  be  made  of  such  a  length  that  should  the 
coupler  be  pulled  out  an  unusual  amount  it  will  raise  the  lock 
and  thereby  release  the  coupler  from  its  adjacent  one,  preventing 
its  being  pulled  out  completely.  An  objection  is  raised  to  this 
plan  in  that  the  coupler  is  liable  to  be  released  when  subjected 
to  a  sudden  pull,  even  when  there  is  no  defect  in  the  pin. 

A  device  for  holding  up  a  coupler  after  it  has  been  pulled  out 
has  been  introduced  in  several  modifications,  the  general  prin- 
ciple being  the  fastening  of  a  Zshaped  casting  or  forging  to  each 
coupler,  just  over  or  under  the  knuckle  of  the  engaging  coupler, 
on  which  the  coupler  which  is  pulled  out  will  hang  suspended. 

Another  means  of  preventing  accidents  by  trains  parting, 
either  by  drawbars  uncoupling  or  pulling  out,  is  that  of  safety 
chains,  and  the  M.  C.  B.  Association  has  considered  these  im- 
portant enough  to  recommend  a  standard  practice  to  be  pursued 
in  applying  them.  Safety  chains  on  freight  cars  are,  hovv  ever, 
so  little  used,  that  it  really  seems  like  adopting  the  foreign  hook- 
and-link  coupling  in  addition  to  our  own,  which  in  itself  should 
be  sufficient,  and  the  subject  will  not  be  further  touched  upon 
here. 

(To  be  continued.) 
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At  the  time  that  the  American  Engineer  and  Railroad  Jour- 
nal was  consolidated  with  the  National  Car  and  Locomotive 
Builder,  owing  to  existing  contracts  for  advertising,  it  was  im- 
possible to  adopt  the  preferable  size  and  form  of  the  Brst  named 
paper  for  the  new  publication.  Since  then  negotiations  with 
advertisers  have  made  it  practicable  to  change  the  size  of  page 
and  general  make-up  of  the  paper  to  that  which  is  presented  to 
our  readers  in  this  number.  It  is  hoped  iliat  it  will  commend 
itself  to  them,  and  it  is  the  intention  of  its  ownerand  editors 
in  making  the  change  to  improve  not  only  its  form,  but  also  the 
matter  which  it  will  contain,  and  it  will  be  their  aim  to  make  its 
contents  more  interesting  and  valuable  hereafter  than  they  have 
ever  been  during  any  portion  of  the  past  sixty-four  years  of  its 
existence. 


The  problem  of  the  application  of  electricity  to  steam  roads, 
as  it  now  confronts  managers  of  the  latter  interests,  is 
neatly  stated  by  the  Massachusetts  Railroad  Commission,  and 
will  repay  a  careful  reading.  The  question  is  one  of  economy. 
The  mechanical  and  electrical  questions  have  already  been  solved 
or  are  capable  of  solution  without  going  too  far  into  the  field  of 
the  experimental.  If  a  road  can  employ  electricity  in  certain 
localities  and  thereby  serve  the  public  better,  without  loss  to  it- 
self, it  most  certainly  is  justified  in  making  the  change,  but  if  it 
adopts  electricity  in  tlie  hope  of  crushing  the  competition  of  sub- 
urban or  inter-urban  street-car  lines  and  wresting  from  them  a 
traffic  which  is  naturally  theirs,  even  if  it  has  heretofore  been 
conducted  by  the  steam  road,  the  moveis  one  of  doubtful  wisdom. 
The  steam  roads  need  not  fear  outside  competition  for  long-dis- 
tance traffic,  and  if  electricity  ultimately  becomes  more  economi- 
cal than  steam  for  the  transportation  of  heavy  trains  over  long 
distances,  it  will  be  adopted  without  the  pressure  of  competition. 


The  paper  on  the  effect  of  long  pipe  connections  on  indicator 
diagrams,  published  elsewhere  in  this  issue,  is  worthy  of  more  than 
pissing  notice.  In  it  Professor  Goss  shows  conclusively  that  the 
effect  upon  the  area  of  the  card  is  much  greater  than  is  usually 
supposed,  and  that  for  all  or Jinary  work  it  causes  the  card  to 
show  a  greater  mean  effective  prpssare  than  actually  exists  in  the 
cylinder.  It  is  probable  that  most  of  the  indicator  work  in 
marine  ard  stationary  engine  practice  has  not  contained  appre- 
ciable errors,  because  the  connections  have  usually  been  quite  short, 
but  in  locomotive  practice  few  cards  have  been  tiken  where  the 
pipes  were  less  than  about  three  feet  in  length.  Such  cards  may, 
therefore,  be  considered  as  too  inaccurate  to  serve  as  the  basis  of 
very  important  deductions,  though  they  may  suffice  for  ordinary 
work.  It  would  appear  that  what  is  now  wanted  is  an  indicator  rig 
that  can  be  applied  to  locomotives  in  which  the  pipe  connections 
will  be  short  enough  to  practically  eliminate  these  errors.  This  is 
not  easy,  for  large  modern  locomotives  have  so  little  clearance  over 
the  cylinder  casings  that  a  rig  occupying  any  great  space  ou  side 
of  the  steam  chest  casings  is  in  danger  of  being  stripped  off  while 
the  engine  is  running,  and  such  a  location  of  the  indicator  adds 
greatly  to  the  danger  to  the  operator.  It  is  interesting  to  note 
that  if  the  areas  of  cards  taken  at  high  speed  are  ten  or  more  per 
cent,  in  excess  of  the  actual  mean  effective  pressure  in  the  cyl- 
inders, train  resistances,  which  already  appear  to  be  surprisingly 
low  under  such  conditions,  must  be  scaled  down  still  further,  thus 
making  commonly  accepted  rules  appear  more  inaccurate  than 
ever. 


PDMPS  VS.  COMPRESSORS  FOR  SHOP  USE. 

We  had  thouglit  that  everybody  was  convinced  of  the 
fact  that  air  for  shop  use  cannot  be  economically  compressed 
in  air-brake  pumps,  but  if  the  May  meeting  of  the  Central 
Railroad  Club  is  correctly  reported  in  the  Buffalo  papers  (and 
these  reports  are  usually  official),  a  committee  submitted  a  report 
on  air-brake  testing  plants   in   which  they  advocated  the  use  of 
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pumps  instead  of  compressors  on  the  score  of  economy,  and  in  the 
discussion  that  followed,  Mr.  Higgina,  of  the  Lehigli  Valley,  and 
Mr.  McKenzie,  of|tiie  Nickel  Plate,  were  theonly  dissenting  parties. 
Unfortunately  for  the  committee,  if  their  opinions  are  correctly 
quoted,  it  can  easily  be  proven  that  it  is  economy  to  replace  even 
a  single  pump  with  a  compressor,  and,  in  testing  plants  adjacent 
to  shops  where  air  can  be  used  for  other  jjurposes  also,  thus  re- 
quiring the  capacity  of  several  pumps,  their  use  instead  of  com- 
pressors is  extremely  wasteful. 

Comparisons  between  large  steam-air  compressors  and  pumps 
have  been  made  in  the  past, but  we  are  not  aware  that  any  attempt 
has  been  made  to  show  the  relative  economy  of  pumps  and  small 
steam  or  belt  compressors.  For  tliat  reason  it  may  be  well  to  enquire 
into  the  matter.  Two  years  ago  the  writer  made  some  tests  of 
8-inch  brake  pumps  in  which  it  was  found  that  for  every  pound  of 
steam  passing  through  the  pumps  there  was  on  the  average  about 
3.25  cubic  feet  of  free  air  compressed  to  70  pounds  pressure.  For 
every  1,000  cubic  feet  of  air  compressed  there  is  therefore  required 
445  pounds  of  water,  and  if  the  evaporation  of  the  boiler  supply- 
ing the  steam  is  taken  at  8,  the  coal  required  is  55.6  pounds.  The 
capacity  of  one  8-inch  pump  with  80  pounds  of  steam  is 
about  1,000  cubic  feet  per  hour,  and  if  we  assumed  that  the  pump 
ran  the  equivalent  of  10  hours  per  day  for  -SOO  days  in  a  year  the 
annual  coal  consumption  is  55.6  X  10  X  300,  or  83  tons.  As  it  is 
seldom  that  a  single  pump  is  of  sufficient  capacity  for  a  yard  or 
sbop  and  as  even  the  smallest  belt  compressors  are  usually  of  the 
capacity  of  two  such  pumps,  we  will  first  make  a  compari'^on  on 
the  basis  of  3,000  cubic  feet  of  free  air  compressed  per  hour,  re- 
quiring two  pumps  consummg  166  tons  of  coal  per  year.  It 
might  here  be  remarked  that  as  the  speed  of  pumps  vary  con- 
sideralily  with  slight  differences  of  pressure,  it  may  reasonably  be 
urged  that  one  pump  might  be  made  to  do  this  work  if  higher 
steam-pressure  were  used;  but  if  this  is  done  the  coal  consumption 
is  not  altered  materially,  nearly  the  same  amount  of  steam 
passing  through  one  pump  instead  of  two. 

In  Considering  compressors  of  small  capacity  those  driven  by 
belts  must  not  be  overlooked.  We  find  by  investigation  that  in  this 
type  about  3.8  horse  power  is  required  at  the  belt  for  each  1.000 
cubic  feet  of  air  compressed  per  hour.  If  the  shop  engine  con- 
sumes 3i  pounds  of  coal  per  horse  power  per  hour  and  the  loss  in 
transmission  by  shafting,  belts,  etc.,  is  40  per  cent.,  the  coal  per 
horse  power  at  the  compressor  becomps  3.5  -=-  .6  =  5.8  jiounds, 
and  for  oompressmg  3,000  cubic  feet  of  air  it  is  3  8  X  3  X  5.8  = 
33.4  pounds.  For  a  year  of  the  same  number  of  hours  as  before, 
the  consumption  is  33.4  X  10  X  300  =  48+  tons. 

In  a  steam  compressor  the  horse-power  per  1,000  cubic  feet  of 
air  compressed,  including  the  internal  friction  of  the  engine,  we 
will  take  as  3.3,  though  it  will  vary  somewhat  with  the  construc- 
tion of  the  compressor.  In  one  having  only  3,000  cubic  feet  capacity 
per  hour  a  horse  power  cannot  be  expected  on  less  than4|  pounds 
of  coal  with  the  evaporation  we  have  assumed,  and  it  might 
easily  be  more.  Takmg  it  at  that  figure  the  annual  consumption 
would  be  3.3  X  3  X  4.5  X  10  X  300  =  43  tons. 

Now  a  belt  compressor  of  3  000  cubic  feet  capacity  per  hour 
and  provided  with  an  automatic  regulator  or  governor  can  be 
bought  for  from  |300  to  |350,  and  a  steam  compressor  of  that 
capacity  will  cost  in  the  neighborhood  of  1350.  Two  brake 
pumps,  even  if  they  are  not  new,  will  represent  an  investment  of 
from  $100  to  |300  according  to  their  age.  The  comparison  be- 
tween the  two  types  of  compressors  and  the  pumps  might  be 
summarized  in  tabular  form  thu^: 


Two  second-hand  pumps. 

One  belt  compressor  - 

One  steam  compressor 


Value  of 
invest- 
ment. 


Coal  con- 
sumed in 
tons  per 
annum . 


$100 

■i->3 

350 


166   tons, 
4S 


Cost  ol 

fuel  per 

annum 

at  $1  per 

ton. 


$166  50 
48.50 
43 


Saving 

per 
annum. 


»117 
123 


Saving 
capital- 
ized at  6 
per  cent. 


$1,958 
2,050 


From  the  columns  showing  the  annual  saving  and  the  same 
capitalized  at  6  per  cent.,  it  will  be  seen  that  if  the  air-brake 
pumps  were  to  be  had  for  nothing  it  would  still  pay  to   buy   the 


compressors  if  they  cost  less  than  $3,000.  Perhaps  a  more  strik- 
ing way  to  view  it  is  that  if  a  road  were  offered  two  pumps  and  a 
bonus  of  $1,500  with  them,  their  use  to  be  confined  to  pumping 
air  for  shop  use,  it  would  be  wise  to  refuse  the  offer  and  to  pur- 
chase a  compressor  at  market  prices.  If  only  one  pump  were 
needed  it  would  still  pay  to  buy  a  compressor  of  the  size  men- 
tioned above,  and  the  saving  per  year  in  fuel  would  stiil  be  more 
than  ISO. 

We  think  the  above  figures  are  fair  and  not  in  the  least  exag- 
gerated. If  any  one  is  disposed  toquibble  over  some  of  the  items, 
let  him  consider  what  the  comparison  would  become  accordinsto 
his  own  figures  if  coal  were  at  the  same  time  laktn  at,  say,  $3.00 
per  ton,  a  price  which  many  pay  for  it. 

The  figures  seem  to  prove  conclusively  that  though  the  air-brake 
pump  is  admirably  adapted  for  the  service  which  it  was  designed 
and  is  almost  beyond  criticism  when  on  an  engine,  it  is  in  the 
wrong  pi ic^  when  co-npre-ising  air  for  shop  uses.  If  managers, 
purchasing  agents,  an^l  others  who  wield  the  blue  pencils  that 
occasionally  di-sfignre  requisitions,  could  be  made  to  realize  these 
facts  there  would  b"  more  compressor-t  purchased,  for  miny  offi- 
cials in  the  m"ch mioil  departments  who  know  the  wastefulness 
of  pumps  cannot  induce  their  managements  to  purchase  com- 
pressors. 

Before  closing  we  might  make  a  brief  comparison  between  a 
compressor,  with  a  capacity  of  about  18,000  cubic  feet  of  free 
air  per  hour  (a  favorite  size  with  some  roads)  and  pumps  of 
the  same  caoacity.  On  the  same  basis  as  the  previous  com- 
parisons, but  assuming  that  the  compressor  can  furnish  a  horse 
power  on  f>ur  pounds  of  coal>  the  annual  fuel  bill  for  the  com- 
pressor would  be  $346  and  of  the  pumps  , $1,500.  This  is  not  an 
ideal  ca«e,  for  we  know  of  one  compmy  that  had  ten  air  pumps 
in  its  shops  and  now  has  in  their  place  one  larse  duplex  com- 
pressor. The  latter  almost  pays  for  itself  in  one  year,  with  coal 
at  only  .?1  per  ton . 


CAK  WHEELS, 


The  notes  on  the  Altoona  shops,  which  will  be  found  in  another 
page,  contain  ?n  account  of  some  thermal  tests  and  failures  of 
cast-iron  car  wheels  under  the  tests  to  which  they  were  subjected, 
which  probably  add  another  cause  of  anxiety  to  the  many  which 
now  haunt  the  minds  of  railroad  men  during  their  waking  and 
probably  sometimes  their  sleeping  hours.  It  will  also  supply 
another  argtiment  to  the  makers  and  vendors  of  steel-tired  wheels 
in  favor  of  their  wares,  of  which  they  will,  doubtless,  not  be  slow 
to  avail  themselves.  In  view  of  the  experiments  referred  to,  it  may 
be  said,  interrogatively,  that  if  a  cast-iron  wheel  is  cracked  in  a 
few  seconds  by  contact  with  molten  cast  iron,  how  long  will  such 
wheels  stand  the  application  of  brakes  while  descending  a  grade? 
It  is  true  that  cast-iron  wheels  are  used  less  and  less  each  year 
under  passenger  cars,  and  the  Pennsyl^'ania  Railroad  is  one  of  the 
few  groat  lines  which  still  retains  them  in  that  branch  of  their 
traffic;  but  the  company  makes  its  own  wheels,  and,  as  was  shown 
in  the  tests,  those  they  make  were  not  broken  by  the  application 
of  heat  in  the  manner  described.  The  danger  to  passenger  trains 
is,  however,  not  eliminated  by  confining  the  use  of  wheels  which 
may  be  unsafe  to  freight  trains  alone.  On  all  double-track  roads 
there  is  always  the  possibility  of  terrible  accidents  if  a  wheel  is 
broken  under  a  freight  train  on  a  track  adjoining  another  on 
which  passenger  trains  run. 

In  view  of  this  danger,  it  would  be  interesting  to  know  whether 
the  application  of  brakes,  with  the  maximum  pressure,  when  the 
wheels  are  revolving  at  their  greatest  speed,  will  have  the  same 
effect  as  the  contact  of  melted  cast  iron  had  in  the  tests  discovered. 
If  so  the  inference  cannot  be  escaped  that  wheels  which  will  not 
stand  such  a  test  are  dangerous. 

Of  course  the  steel-tired  advocates  will  be  prepared  to  show  a 
ready  way  out  of  the  difficulty,  which  will  be  the  substitution  of 
steel -tired  wheels  for  those  made  of  cast  iron  alone.  But 
there  are  persons  very  competent  to  form  an  opinion  on  the  sub- 
ject, who  contend  that  there  are  as  many  failures  relatively  of 
steel-tired  wheels,  as  there  are  of  those  which  are  properly  made 
of  cast  iron. 
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The  figures  contained  in  tbe  Ir.st  annual  report  of  the  British 

Board  of  Trade  covering  the  year  1895  will  have  some  bearing  on 

this  subject.  For  that  vear  454  failures  of  tires  are  reported  in  the 

United  Kingdom.     Of  these  it  is  said: 

Twenty  one  were  engine  tires,  8  were  tender  tires,  3  were  coach 
tires,  17  were  van  tires  and  405  were  wagon  tires  ;  of  the  wagons, 
309  belonged  to  owners  other  than  railway  companies;  268  tires 
were  made  of  iron  and  186  of  stoel;  12  of  the  tires  were  fastened  to 
the  wheel  by  Gibson's  patent  method;  11  by  Mansell's  ratent 
method,  3  of  which  left  their  wheels  when  they  failed;  3  by  Beattie's 
patent  method,  2  of  which  left,  their  wheels  when  they  failed;  91  by 
other  methods.  50  of  which  left  their  wheels  when  they  failed:  48 
tires  broke  at  the  rivet  holes,  1  in  the  weld,  1.54  in  the  solid,  and 
251  split  longitudinally  or  bulged. 

From  these  data  it  will  be  seen  that  the  danger  of  breakage  is 
not  entirely  removed  by  the  adoption  of  steel-tired  wheels,  even 
when  fastened  with  retaining  rings  ;  neither  is  it  probable  that 
steel-tired  wheels  will  be  generally  substituted  under  our  freight 
cars  in  the  immediate  futare.  It  seems  more  likely — and  it  would 
appear  to  be  a  wise  precaution— that  railroad  companies  should 
specify  that  the  wheels  they  use  or  buy  should  stand  some  such 
thermal  test  as  has  been  described.  The  test  has  the  advantage 
that  if  a  wheel  stands  it  it  is  not  made  useless  thereby.  It  is  not 
unreasonable,  therefore,  to  expect  that  some  railroad  companies 
may  rr quire  that  several  wheels  in  each  100  they  receive  shall  be 
subjected  to  thermal  tests,  as  well  as  toothers  which  have  hereto- 
fore been  used.  That  it  is  possible  to  make  wheels  of  the  ordinary 
pattern — that  is,  with  two  curved  plates  next  the  hub  and  one  in- 
side of  the  rim  and  joined  to  the  two  inner  ones,  and  with  curved 
ribs  or  brackets  in  the  back — which  will  stand  the  test  was 
abundantly  shown  by  the  Altoona  experiments.  But,  as  is  also 
pointed  out  in  the  notes,  the  experiments  show  clearly  that  all 
wheels  are  subjected  to  enormoas  strains  when  the  rims  or  treads 
are  heated.  Probably  the  wheels  which  do  not  break  when  so 
tested  are  subjected  to  just  as  great  strains,  or  at  least  deforma- 
tions, as  those  are  which  fail,  the  only  difference  being  that  the 
material  in  some  of  them  was  capable  of  resisting  such  strains, 
whereas  that  in  others  was  not. 

In  the  design  of  the  kind  of  wheels  which  were  tested,  the 
plates  and  the  ribs  are  all  made  corrugated  or  curved,  under  a 
general  impression  that  such  forms  will  pernu't  a  slight  amount 
of  movement  or  deformation  without  rupture.  That  such  forms 
are  inefficacious  in  neutralizing  the  effects  of  expansion  of  the 
rims  is  indicated  by  the  fracture  of  the  wheels.  In  other  words, 
those  forms  do  not  do  what  they  were  intended  and  were  de- 
signed for.  But  is  it  not  possible  that  some  form  could  be  de- 
signed which  would  permit  the  rims  of  wheels  to  be  heated  and 
expanded  without  causing  a  fracture  ?  It  is  not  easy  to  under- 
stand the  nature  of  the  strains  which  are  produced  in  a  wheel  by 
heating  its  tread,  nor  how  they  cause  it  to  fracture,  transversely 
or  radially.  We  have  not  heard  of  the  experiment  being  made, 
but  it  would  not  be  expected  that  a  cast-iron  tire  would  break 
transversely  if  its  tread  was  heated  by  pouring  melted  cast  iron 
around  it,  as  was  done  in  the  wheel  tests.  It  is  proverbially 
dangerous  to'prophesy  when  a  prophet  is  not  sure  of  what  will 
happen,  and  not  having  had  the  opportunity  of  making  such  an 
experiment,  all  that  is  asserted  here  is  that  we  would 
not  expect  a  cast-iron  tire  to  break  under  such  a 
test.  Apparently  what  would  occur,  would  be  that 
the  expansion  would  lengthen  the  ring  of  metal 
circumferentially  and  thus  cause  it  to  be  enlarged  in  diameter. 
Now  if  we  will  imagine  the  inside  of  the  tire  to  be  tied  to  a  cen- 
tral hub  by  an  infinite  number  of  fine  radial  wires  in  a  state  of 
tension — somewhat  as  the  tire  of  a  bicycle  wheel  is  held— the  ex- 
pansion and  consequent  enlargement  of  the  tire  would  appar- 
ently have  a  tendency  to  rupture  the  wires  or  break  them  by 
stretching.  If  the  wires  were  strong  enough  to  resist  the  tension 
caused  by  the  expansion  of  the  tire,  then  it  would  appear  a8 
though  it  would  be  subjected  to  a  compressive  strain  in  the  direc- 
tion of  its  circumference.  Now,  if  instead  of  the  wires  we  will 
imagine  the  tire  cast  solid  on  a  central  plate,  as  an  ordinary 
wheel  is  made,  then  if  the  rim  is  heated  the  plate  would  be  sub- 
jected to  such  radial  strains  as  our  hypothetical  wires  were  as- 
sumed to  resist,  and  it  would  again  seem  as  though  the  rim  would 
subjected  to  a  circumferential  strain  of  compression, 


Or  let  it  be  imagined  that  a  tire  is  fitted  accurately  to  a  cast- 
iron  wheel  center  and  is  then  heated.  Obviously  the  effect  will 
be  to  enlarge  the  tire  diametrically  and  circumferentially  and 
make  it  loose  on  its  center.  If  it  was  cemented  to  the  latter,  ap- 
parently the  effect  of  the  expansion  would  be  to  break  the  cement 
or  cause  a  circumferential  fracture,  which  is  what  occurs  where 
wheels  are  subjected  to  the  thermal  test  described.  What  is  not 
so  plain  is  why  the  rim  is  broken  transversely  by  heating  it.  If 
our  wires,  the  cement  between  the  tire  or  the  center,  or  the  plate 
were  elastic,  so  that  they  could  "give"  radially,  the  strains 
which  tend  to  break  wheels  circumferentially  when  their  treads 
are  heated  would  be  relieved.  The  object  of  the  corrugations  in 
the  plates  and  the  curves  in  the  ribs  of  ordinary  wheels  is  to  give 
this  required  elasticity.  That  these  do  not  accomplish  their  pur- 
pose is  shown  by  the  tests  which  are  here  being  commented  on. 
What  is  needed  seems  to  be  greater  radial  elasticity  or  mobility 
in  the  plate  of  the  wheel. 

The  generation  of  railroad  men  who  are  now  playing  the  last 
act  of  their  careers  may  remember  how  cast-iron  wheels  were 
made  forty  or  fifty  years  ago.     The  following  sketch,  made  from 


memory,  represents  the  kind  which  were  made  in  what  were  consid- 
ered large  numbers  by  Ross  Winans  in  his  foundry  in  Baltimore. 

As  shown  by  the  engraving,  they  were  spoke  wheels,  the  spokes 
being  of  rectangular  section.  The  three  shaded  areas,  a,  a,  a,  in 
the  hub  were  cored  out,  so  that  the  hub  of  the  casting  was  in 
three  parts.  Obviously  this  permitted  the  different  parts  of  the 
wheel  to  expand  and  contract  radially  without  straining  any  of 
them.  After  the  wheel  was  cast,  a  steel  drift,  with  a  sharp  cut- 
ting edge,  was  driven  through  the  slots  a,  a,  a,  to  remove  the 
roughness  of  the  castings.  Wrought-iron  plates  were  then  driven 
in,  and  rings,  p.  p,  were  shrunk  on  the  hub. 

It  seems  as  though  a  wheel  made  in  that  way  would  not  be 
broken  if  tested  in  the  manner  herein  described,  which  suggests  the 
inquiry  whether  a  form  of  wheel  could  not  be  designed  which 
would  have  the  same  freedom  to  expand  and  contract  that  the 
Winans  wheels  had,  and  at  the  same  time  be  without  the  obvious 
objections,  which  were  inherent  in  that  form  of  construction. 
It  should  be  said  here,  that  none  of  the  parts  of  the  hub  of  these 
wheels,  excepting  the  bore,  were  machined.  The  shims  a,  a,  a, 
rings  p,  p,  and  the  bearings  were  all  rough,  and  it  was  assumed 
would  fit  each  other  by  some  process  of  adaptation,  which  of 
course  was  very  improbable.  With  modern  appliances  the  open- 
ings a,  a,  a,  could  be  slotted  out,  the  outside  of  the  hubs  and  in- 
side of  the  rings  p,  p,  could  be  turned  with  but  little  expense, 
and  thus  thoroughly  gocd  and  reliable  work  could  be  done. 

In  the  manufacture  of  these  wheels  Winans  had  considerable 
difficulty  in  getting  suflScient  chill  in  the  throat  of  the  flange,  or 
where  it  joins  the  tread  To  obviate  this  difficulty,  he  placed  a 
wrought-iron  ring  made  of  round  iron  one-half  or  five-eighth 
inch  diameter,  in  the  mould,  as  indicated  by  the  blank  circles  in 
the  section.  These  rings  were  first  filed  bright  so  that  the  molten 
iron  would  adhere  to  them,  and  then  anchored  in  the  mould  be- 
fore the  casting  was  made.  This  method  of  manufacture  was 
employed  for  some  years,  but  was  finally  abandoned,   we    believe 
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for  the  reason  that  the  castings  could  not  be  made  entirely  sound 
in  the  vicinity  of  the  rings. 

Of  course  we  are  aware  that  numberless  experiments  have  been 
made  on  cast-iron  wheels,  and  that  the  number  of  forms  which 
have  been  designed,  proposed  and  patented  is  legion.  Still  im- 
provement does  not  seem  to  be  hopeless  in  this  direction,  as  it  is 
certain  that  the  forms  of  wheel  centers  now  used  will  not  permit 
the  parts  to  expand  and  contract  without  subjecting  some  of 
them  to  enormous  sirains. 

At  the  Pittsburgh  meeting  of  the  American  Institute  of  Minmg 
Engineers,  Mr.  A.  E.  Outerbridge,  Jr.,  of  Philadelphia,  read  a 
very  interesting  paper  with  the  title  "  The  Mobility  of  Molecules 
on  Cast  Iron."  In  it  he  showed— on  what  seems  to  be  conclusive 
proof — that  under  the  influence  of  repeated  shocks  cast  iron,  in- 
stead of  becoming  brittle,  as  is  ordinarily  supposed,  and  weak- 
ened, has  exactly  the  opposite  effect  produced  by  such  treatment, 
and  as  a  result  of  almost  a  thousand  tests  of  bais  of  cast-iron  of 
all  grades,  it  was  proved  that  it  is  materially  strengthened 
by  subjection  to  repeated  shocks  and  blows.  In  view 
of  the  remarkable  revelation  which  Mr.  Outerbridge 
has  made,  it  would  be  interesting  to  know  whether  cast-iron 
wheels  which  had  been  in  service  for  a  considerable  time  will 
stand  the  thermal  test  and  other  tests  any  better  than  new 
wheels  do.  It  may  be  that  eventually  we  will  be  obliged  to 
subject  such  wheels  to  a  sort  of  Swedish  movement  cure,  or 
process  of  dynamic  annealing,  by  subjecting  them  to  a  great 
number  of  repeated  shocks  in  order  to  increase  their  strength. 
Those  of  an  inventive  turn  of  mind  will  readily  conceive  of  a 
machine  having  a  number  of  hammers  acting  radially,  or  in  an 
axial  direction  to  a  wheel  which  would  then  be  slowly  revolved 
while  it  was  subjected  to  an  infinite  or  a  great  number  of  blows, 
to  give  the  particles  of  the  melal  "  mobility ''  and  thus  strengthen 
it  and  increase  its  capacity  to  resist  thermal  and  other  strains. 
In  the  language  of  patent  specifications,  "having  thus  fully 
described  our  invention,  what  we  claim" — the  reader  can  fill  in. 


THE  VALUE  Of  A  PATENT. 


Our  "esteemed  contemporary,"  Locomotive  Engineering,  in  its 
May  issue,  makes  the  following  observations:  "A  patent  has  been 
obtained  by  Mr.  M.  N.  Forney  on  a  combination  ...  of 
piston  valve  and  cut-off,  operated  by  a  radial  motion,  which  has 
a  very  close  relationship  to  Joy's  motion.  We  wish  Mr.  Forney 
much  good  luck  out  of  his  invention,  but  if  he  proposes  to  give  a 
stock  company  the  opportunity  to  boom  the  latest  thing  in  valve- 
gear  we  must  respectfully  intimate  that  all  our  money  is  tied  up." 

That  parties  engaged  in  publishing  two  papers,  one  monthly 
and  the  other  weekly  should  have  "  all  their  money  tied  up,"  is 
not  a  new  phenomenon.  In  placing  the  stock  of  the  new  com- 
pany, which  our  cotemporary  intimates  is  about  to  be  organized, 
none  of  it  will  therefore  be  assigned  to  the  proprietors  of  the  two 
papers,  as  other  manufacturing  enterprises  seem  to  have  absorbed 
all  their  spare  cash,  and  they  will  thus  lose  the  opportunity 
of  "  coming  in  on  the  ground  floor."  It  has  not  yet  been  decided 
upon  what  basis  the  new  patent  will  be  capitalized,  but  due  an- 
nouncement will  be  made  thereof.  In  the  meaawhile  we  hope 
our  cotemporary  will  not  bear  the  market  by  detracting  from 
the  merits  of  the  invention,  and  thus  wrecking  the  company, 
which  has  not  yet  been  formed.  At  present  it  is  impossible  to  say 
"what  there  is  in  it  for  them,"  but  if  their  silence  cannot  be 
secured  m  any  other  way,  and  as  the  senior  editor  of  our  co- 
temporary  has  had  much  secretarial  experience,  that  position — 
without  any  salary — might  be  assigned  to  him  as  soon  as  a  mil- 
lion of  dollars  of  the  stock  is  disposed   of  at  par. 

It  is  a  curious  fact  that  people  without  wit  ai-eaptto  think  that 
jokes  are  vulgar,  and  it  is  also  true  that  men  without  ingenuity 
can  seldom  appreciate  the  value  of  a  new  and  untried  invention, 
which  reminds  us  of  a  little  story:  Down  in  Pennsylvania  a  Dutch 
farmer  had  a  dog  which  disturbed  one  of  his  neighbor's  sheep. 
The  neighbor  shot  the  dog  ;  whereupon  suit  was  brought  before  a 
country  "  squire"  by  the  owner  to  recover  damages.  When  the 
case  came  up  for  a  hearing  the  squire  inquired — no  pun  intended 


— of  the  owner,  with  reference  to  the  value  of  the  dog.  "Oh,' 
the  man  replied,  "  he  wasn't  worth  a  dam.  All  I  want  is  to  make 
this  man  Fritz  pay  for  him."  Now  it  may  be  that  the  patent 
herein  referred  to  is  like  the  Dutchman's  dog,  and  not  worth  a 
dam  ;  but  it  is  our  infant,  and  we  feel  bound  to  defend  it  from 
such  aspersions  as  our  cotemporary  has  gently  poured  over  it. 

In  the  meanwhile,  applicants  for  stock  in  the  new  company  may 
address  the  Consulting  Engineer  of  this  paper. 


TOLEKANCE  OF  TOBACCO. 


In  the  April  issue  of  this  paper  we  published  an  article  which, 
to  some  extent,  was  an  arraignment  of  the  demerits  of  tobacco 
or  the  tobacco  habit.  Our  "esteemed  cotemporary,"  the 
Railway  Master  Mechanic,  in  an  article  on  the  same  sub- 
ject in  the  May  number  of  thit  publication,  dissents 
from  the  views  which  were  advanced  by  us  and  which  were  then 
supported  by  much  venerable  authority.  To  the  evil  effects 
which  were  imputed  to  tobacco  in  our  article,  it  seems,  from  our 
cotemporary 's  response,  one  more  must  be  added,  that  of  logical 
distortion,  and  it  illustrates  the  truth  of  the  Eastern  proverb, 
that  "reason  is  captive  in  the  arms  of  the  appetites  as  a  weak 
man  in  the  hands  of  an  artful  woman." 

The  writer  referred  to  says  the  principal  count  in  the  in- 
dictment is  that  "  tobacco  is  dipagreeable  to  those  who  do  not 
use  it."  In  support  of  this,  much  testimony  from  wise,  venerable 
and  honored  authorities  was  quoted.  This  our  cotemporary 
discredits  because  the  old  worthies  spelled  execrably.  Judged  by 
this  standard  all  wisdom  which  is  more  than  a  hundred  years  old 
must  be  discarded. 

Our  critic  says  that  tobacco  has  the  odor  which  the  Lord  gave 
it,  and  so  has  the  onion,  and  therefore  draws  the  inference  that  it 
is  our  duty  to  like  both .  The  same  observation  will  apply  to  the 
skonk.  Our  lespondent  says  further  that  when  persons  are  POt 
endowed  with  a  liking  for  such  delectable  perfumes  thai,"  Ae 
Lord  makes  up  for  the  want  by  giving  them  other  and  special 
gifts  and  graces."  Because  woman  don't  like  the  smell  of 
onions  and  tobacco  she  has  been  made  good-looking.  We 
are  at  present  at  a  loss  to  know  what  is  the  special  "gift"  or 
"grace"  with  which  our  esteemed  critic  was  endowed  as  a  com- 
pensation for  not  enjoying  the  aroma  of  a  pole-cat,  whose 
perfume  was  nature's  gift.  It  may  be  a  source  of  satisfaction  to 
beautiful  women  to  know  that  they  have  been  made  so  because 
they  do  not  enjoy  bail  smells,  but  we  would  not  advise  our  com- 
mentator to  suggest  to  any  of  them  such  a  reason  for  being  good- 
looking,  nor  would  it  be  judicious  to  solace  any  of  the  plain  sisters 
by  congratulations  on  their  enjoyment  of  fetid  odors. 

He  excuses  the  "  universal  and  mighty  craving"  for  tobacco 
by  the  fact  that  one  "  beautiful  yearling  deer,  a  few  horses  and 
some  goats  hanker  after  it."  He  adds  further  that  the  reason 
more  beasts  do  not  acquire  the  habit  is  that  they  have  not  the  op- 
portunity. In  man  only,  he  says,  "  the  mighty  instinct  prevails." 
He  should  have  spelled  it  instinkt,  and  then  by  inversion  his  ar- 
gument concisely  stated  would  be  that  the  instinkt  of  smokers  is 
stronger  than  that  of  beasts,  which  some  of  us  are  inclined  to  be- 
lieve, but  have  not  had  the  courage  to  state  in  its  bald  simplicity. 

With  reference  to  the  Hottentot  method  of  killing  snakes  by 
putting  a  drop  of  oil  on  their  tongues,  which  cur  Chicago  critic 
discredits,  something  should,  perhaps,  be  said.  Whether  he 
suffers  from  snakes  or  not,  we  are  not  informed,  but  his  familiarity 
with  the  methods  of  killing  them  is  suggestive.  We  can  assure 
him,  however,  that  killing  serpents  by  putting  oil  of  tobacco  on 
their  tongues  bears  the  same  relation  to  the  destruction  of  reptiles 
that  the  traditional  salt  deposited  on  their  tails  has  to  the  catch- 
ing of  birds.  We  can  assure  him  that  if  he  is  troubled  with 
snakes,  if  he  will  only  "catch  them  by  the  neck,  force  their  jaws 
open  and  carefully  deposit  one  drop  of  oil  of  tobacco  on  their 
tongues"  and  then  live  a  sober  and  virtuous  life,  he  will  not 
be  troubled  with  such  varmints  thereafter. 

Our  cotemporary  sums  up  our  argument  by  saying  that  we 
assume  the  attitude  to  others  that  "  their  tobacco  is  disagreeable 
to  us,  and,  therefore,  they  ought  not  to  use  it."  If  he  will  modify 
this  statement  by  the  assertion  that  "  when  the  use  of  tobacco  Is 
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ofifensive  to  others  no  gentleman  will  indulge  in  the  habit,"  we 
will  accept  the  statement  as  being  all  that  can  reasonably  be  con- 
tended for. 


NOTES. 


Ou  the  Lake  Shore  &  Michigan  Southern  Railroad  much 
attention  has  been  given  for  some  time  past  to  the  proper  loading 
of  freight  cars  and  freight  trains.  At  large  terminals,  particu- 
larly Butlalo,  extensive  transfers  of  freight  have  been  made,  and 
cars  partially  loaded  received  from  other  roads  have  not  been 
hauled  in  that  condition  if  it  is  possible  to  avoid  it.  The  same 
care  has  been  exercised  in  the  loading  of  engines,  and  the  result 
of  all  this  work  and  the  co-operation  of  the  various  departments 
interested  has  been  a  gratifying  increase  in  the  average  carload 
and  in  the  avefage  trainload.  In  the  annual  report  of  the  com- 
pany for  1895  it  is  stated  that  while  the  ton  mileage  for  that  year 
was  the  largest  in  the  history  of  the  company,  being  12.73  per 
cent,  greater  in  1894,  the  freight  train  mileage  was  decreased  .5.42 
per  cent,  (from  8,218,912  miles  in  1894  to  7,773.337  miles  in  1895), 
and  this  in  connection  with  an  increase  in  the  average  freight-train 
load  from  267.2  tons  in  1894  to  318.5  tons  in  1895,  is  one  of  the 
chief  causes  of  the  gratifying  results  in  the  net  earnings  as  shown 
in  the  1895  report. 

A  form  of  built-up  •  crank  axle  has  been  adopted  for  some 
classes  of  locomotives  by  Mr.  F.  W.  Webb,  Chief  Mechanical  En- 
gineer of  the  London  &  Northwestern  Railway  of  England.  The 
object  is  to  get  more  effective  crank  pin  surface  for  the  main 
rods,  this  surface  being  ordinarily  considerably  narrowed  by  the 
radii  at  each  end.  In  the  built-up  shaft  the  crank  pins  and  driv- 
ing-box journals  are  casehardened.  The  section  of  the  axle  be- 
tween the  cranks  has  the  four  eccentrics  forged  on  it. 


The  Committee  on  subjects  for  the  1897  Convention  of  the  Mas- 
ter Car  Builders"  Association  are  desirous  that  members  send  to 
the  Chairman  a  list  of  one  or  more  subjects,  which  will,  in  their 
opinion,  be  desirable  for  committee  work  during  the  coming 
year.  The  Committee  also  ask  for  suggestions  of  subjects  for 
topical  discussions  for  the  noon  hours  during  the  1896  conven- 
tion. Replies  are  to  be  sent  to  A.  M.  Waitt,  General  Master  Car 
Builder,  Lake  Shore  &  Michi2;an  Southern  Railway,  Cleveland, 
O.,  not  later  than  June  1.  1896,  but  we  would  suggest  that  mem- 
bers who  have  not  complied  with  the  Committee's  request  can 
write  now  or  seek  out  the  members  at  convention,  and  their  sug- 
gestions, though  late,  will  be  welcome. 


Electric  drills  have  ceased  to  be  a  novelty,  but  certain  progres- 
sive electrical  engineers  are  not  content  with  what  has  been  ac- 
complished in  this  inviting  field.  The  ordinary  brace  and  rachet 
drill  is  relegated  to  the  small  shop.  In  English  shipyards,  says 
Engineering  Mechanics,  the  electric  motor  is  suspended  by  a  rope 
and  pulley,  which  has  a  counterweight  that  adaiitsof  movement 
up  and  down  by  the  wjrkoien.  By  eisily-oontrolled  mechanism 
the  motor  is  steadied,  and  the  drill  can  be  worked  200  to  300  revo- 
lutions, but  70  to  100  is  the  average.  The  most  ingenious  device 
for  driving  drilling  tools  bores  a  series  of  holes  one  after  another. 
In  the  electric  drilling  motor,  as  developed  in  some  yards,  each  of 
its  three  legs  is  now  an  independent  magnet,  having  a  positive 
and  negative  pole.  The  face  of  each  leg  has  three  concentric 
spaces.  The  inner  circle  composes  the  negative  pole,  the  outer 
ring  the  positive  pole,  a  concentric  portion  between  the  two  being 
filled  with  insulating  material.  Thus  a  perfectly  steady  tripod  is 
afforded,  and  there  is  no  danger  of  the  drill  breaking  by  its  cut- 
ting unevenly  through  the  plate.  All  these  processes  are  as  yet 
practically  in  their  infancy,  but  it  would  seem  as  though  the  elec- 
tric drill  had  a  most  important  future.  The  system  might  be  ex- 
tended, with  the  aid  of  the  tripod  electro-magnetic  contact,  to 
slotting  and  planing,  and  we  have  little  doubt  that  this  will  j-et 
be  accomplished.  Jlessrs.  Siemens  have  constructed  portable  elec- 
tric motors,  running  at  various  speeds  from  900  to  1,200  revolu- 
tions per  minute;  these  motors  being  connected  up  to  long  flexi- 
ble cables,  associated  with  a  powerful  current  from  a  dynamo, 
aud  being  capable  of  rapid  application  to  a  vertical  drill,  which 


can  be  worked  in  any  position  within  the  radius  provided  by  the 
length  of  the  cables,  and  moved  about  from  spot  to  spot  as  re- 
quired. 

As  demonstrating  the  stability  of  lofty  office  buildings,  the  Sei 
entific  American  quotes  the  results  of  a  test  recently  carried  out 
on  the  twenty-first  floor  of  the  American  Surety  Building.  Broad- 
way, New  York,  by  the  engineer  and  superintendent  of  the  build- 
ing, Mr.  J.  Turner.  It  was  made  during  the  height  of  a  heavy 
storm  which  prevailed  Jan.  4,  when  an  official  wind  velocity  of  82 
miles  per  hour  was  registered  in  the  neighboring  station.  The 
test  failed  to  give  the  slighest  evidence  of  vibration  :  a  result 
which  agrees  with  the  testimony  of  the  inmates  that  in  a  gale  the 
topmost  floors  are  as  still  as  the  first  stories.  The  test  was  made 
with  transit  and  level,  and  though  it  was  not  a  test  of  the  highest 
instrumental  character,  the  result  was  remarkable,  for  both  the 
plumb  bob  and  the  bubble  remained  perfectly  still,  even  when 
the  building  was  struck  by  the  heavier  gusts  of  wind. 

In  1894  the  jury  of  the  section  of  Mechanical  Industries  at  the 
Bordeaux  Exhibition  requested  a  test  of  the  consumption  of  a 
Laval  steam  turbine  of  100  horse  power.  Arrangements  were 
made  to  measure  the  steam  fed  from  a  separate  boiler,  and  two 
tests  were  carried  out,  one  at  the  normal  power  of  98  horse  power, 
the  other  at  half  load,  49  horse  power.  The  consumption  of 
steam  was,  working  condensing:  At  full  load,  32.23  pounds  per 
kilowatt,  23.71  pounds  per  electric  horse  power,  20.15  pounds 
per  brake  horse  power  ;  at  half  load,  40.30  pounds  per  kilowatt, 
29.65  pounds  per  electric  horse  power,  23.80  pounds  per  brake 
horse  power.  The  efficiency  of  the  dynamo  used  was  taken  at 
85  per  cent,  at  full  and  80  per  cent,  at  half  load.  A  supplemen- 
tary trial  in  the  workshops  of  Messrs.  Bregueton  on  a  74-horse 
power  Laval  steam  turbine  for  electric  lighting  was  also  made. 
The  steam  consumption  was  measured  by  means  of  a  surface 
condenser  ;  and  in  a  second  trial,  with  a  condenser  giving  a  better 
vacuum.  The  object  was  to  show  that  whatever  the  vacuum, 
the  consumption,  without  reference  to  the  work  done,  remains 
the  same.  The  first  trial  lasted  three  hours.  The  vacuum  was 
21.6  inches  for  the  first  two  hours,  and  17.7  during  the  third  ; 
the  steam  consumption  did  not  vary.  In  the  second  trial  the 
vacuum  was  25  inches,  and  the  consumption  of  steam  32.47 
pounds  per  kilowatt.  Tbese  results  prove  that  the  quantity  of 
steam  used  depends  only  on  the  steam  pressure  and  the  section  of 
the  pipe,  and  not  to  the  exhaust  pressure.  If  a  steam  turbine 
is  meant  to  work  economically  with  a  small  load,  it  is  necessary 
to  adjust  the  section  of  the  orifice,  and  not  the  pressure  of  the 
steam  by  throttling.  This  is  confirmed  by  an  experiment  made 
on  a  10-horse  power  Laval  steam  turbine,°without  condensation, 
by  Mr.  Vincotte,  Manager  of  the  Belgian  Steam  Boiler  Associa- 
tion. The  consumption  was  49.2  pounds  at  9.7  horse  power,  and 
rose  to  59.4  pounds  at  6.5  horse  power,  and  to  89  pounds  at  3.31 
horse  power  ;  by  throttling  the  admission  valve  the  pressure  of 
the  steam  was  very  much  reduced  on  entering  the  turbine. — Inst, 
Civil  Engineers — Foreign  Abstracts. 


The  Lehigh  Valley  Railroad  Company  put  in  service  May  18 
two  trains  of  elegantly  equipped  cars  for  service  between  New 
York  and  Buffalo,  which  for  completeness  of  detail  and  for  com- 
fort and  safety  are  said  to  be  unexcelled.  These  trains  are  to  run 
daily,  except  Sunday,  leaving  New  York  and  Buffalu,  respect- 
ively, about  noon,  making  fast  time,  and  enabling  those  using 
the  train  to  devote  part  of  the  day  to  business  before  the  hour  of 
departure,  and  at  the  same  time  offering  an  opportunity  for 
viewing  the  scenery  for  which  the  Lehigh  Valley  Railroad  is 
celebrated.  The  trains  consist  of  a  combination  baggage,  cafe  and 
dining  car  coaches  and  an  observation  and  parlor  car,  one  of  the 
features  of  the  latter  being  a  room  for  ladies,  containing  lounges, 
writing  tables  and  easy  chairs,  with  a  library  of  current  litera- 
ture, together  with  the  daily  and  weekly  papers  and  magazines. 
Corresponding  accommodations  for  men  are  found  in  the  combi- 
nation car,  which  contains  a  cafe,  library,  writing  and  smoking 
room.  Some  time  ago  General  Passenger  Agent  Chas.  S.  Lee 
offered  a  reward  of  |25  in  gold  to  the  successful  competitor  who 
would  suggest  a  name  that  should  be  finally  adopted.    The  name 
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chosen  is  the  "  Black  Diamond  Express,"  and  C.  M.  Montgomery, 
of  Toledo,  O.,  gets  the  $25. 

The  steadily  increasing  business  of  the  Boston  &  Maine  Rail- 
road has  necessitated  increased  shop  facilities  and  a  tract  of  sev- 
eral acres  has  been  purchased  just  south  of  the  business  section  of 
Concord,  N.  H.,  where  it  is  the  intention  to  erect  shops  at  once. 
The  plans  of  the  company  have  not  been  made  public,  but  it  has 
been  surmised  that  the  new  shops  will  be  adapted  not  only  for 
repair  work,  but  also  for  the  construction  of  cars  and  locomotives, 
a  line  of  work  not  heretofore  attempted  on  this  road.  The  shops 
at  Salem  and  Lawrence  are  to  be  retained. 


Some  of  our  readers  may  be  interested  in  the  details  of  the  Sweeney 
brake,  which  is  designed  to  utilize  the  cylinders  of  the  locomotive 
as  air  pumps  to  fill  the  main  reservoir  of  the  brake  system  when 
the  train  is  on  a  heavy  grade.  The  details  are  few  and  simple.  A 
li-inch  pipe  is  tapped  into  the  steam  chest  cover  and  just  outside 
of  the  casing  a  li-inch  plug  cock  is  placed  in  the  pipe.  The  pipe 
leads  to  the  main  reservoir  and  the  plug  cock  is  operated  from 
the  cab  by  a  small  rod  and  lef er.  Near  the  plug  cock  a  IJ-inch 
pop-valve  is  inserted  in  the  pipe  to  prevent  excessive  pressure, 
and  near  the  main  leservoir  a  li-inch  non-return  check  valve  is 
placed  in  the  pipe  to  prevent  air  going  out  of  the  reservoir  through 
this  pipe.  This  comprises  the  whole  apparatus.  It  has  been  re- 
ported upon  very  favorably  by  those  using  it  in  mountainous  dis- 
tricts.   

On  the  Union  Pacific  considerable  trouble  has  been  experienced 
with  leaky  joints  in  steam  pipes  in  smokeboxes,  and  it  is  be- 
lieved to  be  due  ia  part  to  the  thickness  of  the  pipes.  With  a 
view  of  overcoming  this  trouble,  Mr.  McConnell  has  ordered  a 
number  of  malleable  iron  pipes,  the  walls  of  which  will  be  much 
thinner.  The  cast-iron  pipes  weigh  373  pounds,  and  the  malle- 
able iron  ones  weigh  148  pounds.  The  cost  of  the  latter  will  be 
about  the  same  as  the  former,  the  higher  price  per  pound  being 
offset  by  the  lesser  weight. 

In  a  paper  read  before  the  Institution  of  Civil  Engineers  on  the 
thermal  efficiency  of  steam  engines,  Capt.  H.  R.  Sankey  advocated 
the  comparison  of  engine  performances  with  a  standard  thermal 
efficiency.  He  proposed  as  a  standard  the  performance  of  an 
ideal  engine,  whose  indicator  diagram  would  be  as  follows  :  (1)  Ad- 
mission line  at  the  temperature  of  the  steam  at  the  stop-valve  of 
the  engine  ;  (2)  expansion  line  adiabatic,  and  carried  to  within  0.1.5 
atmosphere  of  the  back  pressure  ;  (3)  back  pressure  :  that  in  the 
exhaust  immediately  outside  the  engine  ;  (4)  compression  nil,  and 
clearance  »u7.  The  object  of  limiting  the  expansion  by  carrying 
it  down  to  within  0.15  atmosphere  of  the  actual  back  pressure,  in- 
stead of  all  the  way  down  to  the  back  pressure  line,  was  to  avoid 
encouraging  the  construction  of  engines  too  large  for  tluir  work  ; 
if,  on  the  other  hand,  the  expansion  in  the  standard  were  only 
carried  to  a  pressure  equal  to  the  back  pressure  plus  the  mean 
pressure,  corresponding  with  the  fricton  of  the  actual  engine,  a 
premium  was,  so  to  speak,  awarded  to  the  engine  with  lai-ge  in- 
ternal friction,  and  the  standard  would  be  made  to  vary  with  the 
friction  of  the  actual  engine.  To  avoid  the  lengthy  calculation  of 
the  absolute  thermal  effic.'ency  of  the  proposed  standard,  curves 
bad  been  prepared  enabling  the  required  result  to  be  obtained  by 
inspection,  and  numerical  examples  were|given  to  show  the  method 
of  application. 

The  Engineer  says :  A  well-known  Middlesboro  firm  of  iron 
merchants  has  just  imported  a  quantity  of  pig  iron  from  Ala- 
bama. It  has,  however,  been  brought  over  on  very  exceptional 
terms,  the  freight  being  little  more  than  a  merely  nominal  fig- 
ure, as  the  iron  was  put  in  as  stiffening  to  a  cotton  steamer.  In 
the  ordinary  course  the  freight  would  prevent  the  importation  of 
such  iron  except  at  a  considerable  loss.  If  the  experience  of  an- 
other Middlesboro  merchant  firm  is  any  criterion,  this  iron  is 
not  likely  to  be  taken  up  by  founders.  The  firm  referred  to  last 
year  imported  some  Alabama  pig,  and  it  is  still  on  their  hands  in 
Liverpool,  except  a  few  sample  lots.  Consumers  on  this  side 
have  not  taken  kindly  to  it,  as  they  say  it  does  not  suit  their  pur- 
poses. 


Though  the  shops  of  the  Delaware,  Lackawanna  &  Western  at 
Scran  ton  have  enough  repair  work  to  heavily  tax  their  facilities, 
Mr.  McKenna,  the  Master  Car  Builder,  has  managed  to  build  thus 
far  this  year,  sixteen  new  milk  cars,  two  coaches  and  one  mail 
car.  The  magnitude  of  the  milk  traffic  on  the  road  may  be 
judged  from  the  fact  that  the  company  has  111  cars  devoted  to 
this  business.  All  passenger  cars  that  are  overhauled  are  fitted 
with  vestibules  and  Gould  platforms.  If  the  cars  are  for  through 
trains  the  vestioules  are  provided  with  side  doors,  but  for  local 
traffic  they  are  omitted.  For  their  through  trains  between  New 
York  and  Buffalo  the  company  is  putting  buffets  in  four  coaches, 
one  for  each  train,  and  the  urns  will  be  heated  with  Pintsch  gas 
taken  from  the  reservoirs  under  the  cars.  The  same  use  of  gas  is 
made  on  the  Wabash  and  New  York,  New  Haven  &  Hartford  roads. 


The  Lachine  Rapids  of  the  St.  Lawrence  are  about  to  be  utilized. 
For  some  time  past  work  has  been  prosecuted  on  a  large  wing 
dam  which  runs  out  for  more  than  1,000  feet  into  the  St.  Law- 
rence River.  A  fall  of  water  is  secured  by  means  of  this  dam, 
sufficient  to  develop  at  the  low- water  season  about  15,000  horse- 
power. This  water-power  is  to  be  transformed  into  electricity. 
Upon  the  dam  a  power-house  will  be  built,  which  will  run  its  en- 
tire length  and  show  an  unbroken  interior  of  1,000  feet  in  length. 
The  basement  of  this  will  be  occupied  by  w  ater  wheels.  The  main 
floor  will  contain  the  dynamos,  of  which  there  will  be  12,  each  of 
1,000  horse-power,  or  12,000  horse-power  in  all.  They  will  gen- 
erate currents  for  transmission  to  Montreal  for  use  there  in  light- 
ing the  city,  operating  the  street  railroads,  and  for  any  and  all 
other  hghting  and  power  purposes. 

A  correspondent  of  the  English  Mechanic  gives  the  following 
direction  for  oxidizing  and  blacking  the  bright  work  of  steel  in 
lieu  of  paint,  to  stand  heat  and  to  wear  well :  "  Take  3  ounces  of 
glacial  acetic  acid,  mix  it  with  its  weight  of  water,  to  this  add 
i  ounce  of  powdered  nut  galls,  and  let  stand  for  a  day  or  two, 
shaking  it  up  occacionally.  Then  let  settle  ;  then  pour  off  the 
clear,  then  put  a  pint  of  boiling  water  to  the  residue.  When  cold 
and  settled,  pour  off  the  clear  and  mix  with  the  first.  Now  to 
this  add  a  grain  of  nitrate  of  silver  or  sulphate  of  copper  or 
nitrate  of  copper.  Dissolve  whichever  you  use  in  a  little  hot 
water  before  mixing  with  the  other  liquid.  Silver  is  the  best 
process.  Clean  all  oil  off  and  rust  or  scabs,  paint,  etc.  Clean  all 
up  bright  with  pumice-stone  powder.  Don't  use  emery  in  any 
form,  but  the  above  with  a  piece  of  wood.  Then  clian  all  off;  dry 
with  air-slaked  lime.  Now  go  over  it  with  the  liquid  with  some 
cotton  wool.  If  you  have  saved  your  powdered  galls,  take  a  little 
of  that  upon  your  wool,  and  will  find  that  a  great  acquisition  in 
the  first  application.  Let  stand  until  dry  ;  then  give  it  another 
coat.  When  dry,  scratchbrush  it,  and  give  it  another  coat,  etc. 
When  you  have  got  it  to  your  liking,  give  it  some  linseed-oil  and 
camphor.  All  bright  iron  parts  can  be  made  like  ebony  polished, 
and  with  the  gun-metal  mounting  you  will  have  a  picture  in  black 
and  gold.  Cylinder  covers,  etc.,  can  be  done  the  same;  but  you 
must  wash  with  hot  water  before  oiling  jit.  It  will  stand  any 
amount  of  heat,  the  hammer  and  friction  in  wiping;  you  have  no 
blistering,  and  you  will  have  some  difficulty  in  eradicating  it. 
Bicycles,  repairs,  handle-bars,  etc.,  can  be  treated  the  same  way 
to  advantage,  well  washed  with  hot  water;  when  dry  give  them 
a  coat  of  good  copal  carriage  varnish." 

A  correspondent  of  the  Scientiftc  American,  writing  on  raising 
of  the  lake  levels,  says  there  is  much  speculation  over  the  utility  of 
dams  at  the  mouth^of  Lake  Ontario  and  other  lakes,  but  the  plan 
will  hardly  be  tried  till  something  arises  to  make  it  appear  feas- 
ible. It  appears  that  the  evidence  is  now  to  be  had.  The  first 
vessel  left  Buffalo  this  season  on  April  20.  There  was  at  the 
time  about  80  miles  of  ice  to  pass  through  before  reaching  open 
water.  This  ice  disappears  mainly  through  the  action  of  the 
sun,  but  during  the  week,  or  perhaps  fortnight,  taken  for  it  to 
disappear,  large  masses  of  it  become  detached  and  pass  down  the 
river.  Naturally,  this  ice  occasionally  strikes  the  rocks  at  the 
head  of  the  river,  as  the  water  is  shallow,  where  it  forms  an  im- 
perfect dam.  For  some  time  the  vessel  men  in  the  harbor  no- 
ticed that  the  depth  of  water  was  subject   to  sudden  variations. 
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An  observation  of  the  water  line  on  the  docks  would  show  a  rise 
or  a  fall  of  a  foot  or  more  in  an  hour  or  so.  These  changes  were 
carefully  observed  now  for  the  first  time,  as  there  was  so  much 
more  dependent  on  the  depth  of  water  than  usual  at  this  time  of 
year.  The  water  level  is  materially  affected  by  the  wind,  but 
there  were  changes  of  level  that  took  place  with  un  correspond- 
ing change  of  the  wind,  and  it  was  at  length  found  that  when- 
ever the  ice  held  escaping  into  the  river  was  caught  on  the  shoal 
at  the  head  of  it  the  water  rapidly  rose  and  the  vessels  aground 
inside  the  harbor  could  be  released.  The  main  point  of  the  show- 
ing seems  to  be  the  effectiveness  of  so  frail  and  irregular  a  barrier 
as  that  formed  by  the  ice,  and.  after  that,  the  rapid  rise  of  the 
water.  But  for  the  destruclive  force  of  storms  and  the  flow  of 
ice  in  spring,  the  showing  is  sufficient  to  prove  that  the  dumping 
of  ordinary  stones,  such  as  are  constantly  obtained  from  marine 
rock  blasting,  might  be  suiEcient  to  solve  the  problem  ;  and  it  is 
considered  quite  possible  that  these  loose  stones  would  remain 
several  years  without  any  cement  or  anchorage  to  hold  them. 
The  conclusion  reached  by  the  correspondent  from  this  action 
of  the  ice  is  that  the  proposed  dams  need  not  be  nearly  as  com- 
plete and  expensive  as  was  supposed  and  that  they  will  produce 
the  desired  result. 


An  enormous  landslide  occurred  in  the  Himalaya  Mountains  on 
the  northwestern  frontier  of  Britishlndia  in  1893,  and,  by  damm- 
ing up  one  of  the  tributaries  of  the  Ganges,  formed  a  lake  which 
threatened  great  damage  to  the  valley  be  low  when  it  should  over- 
flow. The  mountain  from  which  the  slide  occurred  is  11,000  feet 
high,  and  the  material  came  from  a  point  4,000  feet  above  the  bed 
of  the  stream.  The  size  of  the  barrier  may  be  judged  from  the 
fact  that  it  was  900  feet  high,  3,000  feet  long  across  the  gorge  on 
top,  600  feet  long  on  bottom,  and  in  cross-section  was  3,000  feet 
at  the  top,  and  11,000  feet  at  the  bottom.  The  Government  took 
in  hand  the  task  of  reducing  to  a  mininum  the  damage  from  the 
coming  flood.  Engineers  surveyed  the  locality  and  determined 
by  calculation  the  time  when  the  lake  would  overflow,  fixing  a 
date  that  afterward  proved  to  be  within  10  days  of  the  actual 
time.  Telegraph  stations  were  erected  and  mamtained  to  warn 
the  people  in  the  valley  and  piers  set  in  the  hill  sides  200  feet  up 
from  the  stream  to  show  them  how  far  they  must  go  to  be  safe. 
Other  precauti(ms  were  taken,  such  as  removing  steel  suspension 
bridges  and  substituting  temporary  rope  and  wooden  structures 
for  them,  and  carrying  out  protective  measures  for  the  head 
works  of  a  canal  some  150  miles  away.  Various  preparations 
were  made  for  observations  of  the  yielding  of  the  dam,  but  it 
broke  during  the  night  (11:30  p.  m.),  when  a  heavy  fog  obscured 
everything,  and  by  morning  the  level  of  the  lake  had  fallen  390 
feet.  It  is  calculated  that  10,000  million  cubic  feet  of  water  was 
discharged  in  4}  hours.  In  an  account  of  the  flood  Engineer  says 
that  at  the  gorge  immediately  below  the  dam  the  flood  rose  to 
260  feet  over  its  ordinary  level.  The  valley  was  filled  up  with 
huge  blocks,  and  the  bed  of  the  river  was  raised  some  234  feet,  by 
a  substantial  weir  with  a  long  gentle  slope  stretching  far  down 
the  valley.  At  13  miles  down,  the  river  bed  was  raised  .50  feet  by 
the  debris  deposited,  and  the  flood  reached  a  height  of  160  feet 
above  its  ordinary  level.  All  down  the  valley,  for  fifty  odd  miles, 
the  flood  rose  from  113  feet  to  140  feet,  causing  serious  damage. 
Even  at  Shrinugar,  72  miles  from  the  landslip,  the  flood,  which 
was  first  observed  at  3:25  a.  m.,  attained  a  maximum  height  of 
42  feet  above  ordinary  flood  level.  Here  the  damage  done  was 
great.  The  flood  reached  Hardwar,  150  miles  from  Gohna, 
at  8:45  a.  m.,  on  Aug.  26,  and  obtained  a  maximum  height  of  11 
feet  above  the  ordmary  flood  level.  Fortunately,  the  main  river 
was  low  at  the  time— lower,  in  fact,  than  at  any  time  during  the 
previous  month.  Had  the  extra  Gohna  flood  arrived  on  top  of 
one  of  the  very  heavy  normal  floods  of  the  previous  30  days,  the 
canal  must  have  suffered  grave  disaster.  As  it  was,  considerable 
damage  was  done. 

No  lives  were  lost  anywhere  in  the  valley,  excepting  those  of  a 
fakir  and  his  family  who  had  twice  been  forcibly  removed  from 
his  hut  immediately  under  the  dam  and  who  persisted  in  return- 
ing to  it.  The  self-imposed  task  of  the  Government  cost  it 
Rs.2,500,000. 


The  Steamship  in  its  May  number,  in  commenting  on  the  in- 
creasing prosperity  of  the  English  shipyards,  has  the  following  to 
say  about  the  shipping  of  other  countries  :  France  has  made 
great  efforts  to  encourage  shipbuilding  by  granting  bounties,  but 
the  result  is  a  marked  failure.  She  pays  about  £500,000  in 
bounties  to  shipping.  Germany  grants  even  more  tlian  this,  but 
in  her  case  the  result  is  that  her  shipbuilding  is  being  rapidly  ex- 
tended. At  the  present  time  all  the  yards  in  Germany  are  full  of 
orders.  Her  merchant  tonnage  is  now  1,300,000  tons,  which  is 
about  double  what  it  was  ten  years  ago.  Russia  spends  over 
£250,000  in  shipping  subsidies;  her  fleet  is  steadily  increasing,  but 
most  of  the  ships  are  built  in  Great  Britain.  Italy  pays  over 
£100,000  in  bounties,  but  her  shipping  and  shipbudding  are  de- 
clining. The  United  States  is  making  headway  in  shipping  and 
shipbuilding,  and  the  Governmeiit  is  taking  steps  to  foster  the 
industry.  The  annual  statistics  of  the  Bureau  Veritas  relating  to 
the  mercantile  navy  of  the  world  give  the  total  number  of  sailing 
vessels  now  afloat,  meastrring  over  .50  tons,  as  25,570,  with  an  ag- 
gregate tonnage  of  9,323,995  tons.  Of  this  number,  Great  Britain 
comes  first  with  8,793  ships  of  3,333,607  tons.  Tlie  United  States 
is  second,  with  3,824  vessels  and  1,362,317  tons.  Norway  is  third, 
with  nearly  one  thousand  fewer  vessels  than  the  United  States, 
but  nearly  the  same  amount  of  tonnage.  In  regard  to  the 
steamers,  England  counts  5,771  vessels,  with  nearly  ten  million 
tons.  Germany,  which  comes  second,  has  826  steamers  of  1,306,- 
771  tons.  France  comes  third,  with  .501  steamers  and  864,598 
tons.  The  United  States  holds  fourth  place,  with  447  steamers 
and  703,399  tons.  Thfse  figures  relate  only  to  ocean  and  sea- 
going vessels,  and  do  not  include  coasting  craft  or  those  em- 
ployed in  lake  and  inland  navigation. 


The  Effect  upon  the  Diagrams   of  Long  Pipe-Connections  for 
Steam  Engine  Indicators.* 


BY  PROF.  W.  F.  M.  GOSS. 

Errors  in  indicator  diagrams  may  arise  from  several  causes,  one 
of  which  is  the  pipe  connecting  the  indicator  with  the  engine 
cylinder.  It  is  admitted  that,  under  the  conditions  of  ordinary 
practice,  the  presence  of  the  pipe  does  not  constitute  the  most 
prolific  source  of  error,  but  it  can  be  shown  that  it  does  cause  seri- 
ous distortion  in  the  form  of  the  diagram,  and  it  is  believed  that 
this  fact  merits  more  careful  consideration  than  has  heretofore  been 
accorded  to  it.  The  writer  has  already  called  attention  to  the  fact 
that  in  road  tests  of  locomotives,  where  the  indicator  is  attached 
to  a  length  of  pipe  suflftcient  to  bring  the  instrument  to  the  trip  of 
the  valve  box  (a  length  of  3}{  feet  or  more),  a  true  card  can  be  ob- 
tained only  at  slow  speeds;  and  has  shown  that,  for  a  speed  of  800 
revolutions  per  minute,  the  diagram  is  likely  to  be  in  error  as  much 
as  17  per  cent.t  These  early  experiments  were  further  used  as  the 
basis  of  a  discussion  concerning  the  precise  character  of  the  in- 
fluence exerted  by  the  pipe.  They  have  now  been  followed  by  a 
more  extended  series  of  experiments,  the  results  of  which  are  here- 
with presented. 

All  experiments  were  made  in  connection  with  a  7j4-inch  by  15- 
inch  Buckeye  engine.  The  power  of  this'engine  was  absorbed  by  an 
automatic  friction  brake,  by  means  of  which  a  very  constant  load 
was  obtained.  The  head  end  of  the  engine  cylinder  was  tapped 
with  two  holes  (a  and  6,  Fig.  1),  both  in  the  same  cross  section,  and 
hence  equally  exposed  to  the  action  of  the  steam  in  this  end  of  the 
cylinder.  One  of  these  holes  («)  was  made  to  serve  for  the  indica- 
tor A,  the  cock  of  which  was  placed  as  close  to  the  cylinder  as  pos- 
sible. The  hole  b  was  made  to  receive  one  end  of  a  U-shaped  pipe, 
the  other  end  of  which  entered  a  coupling  fixed  in  the  angle  plate 
c.  The  cock  of  a  second  indicator,  B,  was  screwed  to  this  coupling. 
A  single  system  of  levers  supplied  the  drum  motion  for  both  indica- 
tors. The  cHsely-connected  indicator,  .4,  will  hereafter  be  referred 
to  as  the  "  cylinder-indicator,"' and  the  cards  obtained  from  it  as 
"  cylinder  cards."  It  is  assumed  that  this  indicator  recorded  the 
actual  conditions  of  pressure  existing  in  the  cylinder.  In  like  man- 
ner the  indicator i?  will  be  referred  to  as  the  "pipe-indicator,"  and 
cards  obtained  from  it  as  "  pipe-cards."  It  is  assumed  that  this  in- 
dicator gave  a  record  which,  when  compared  with  chat  given  by 
the  cylinder  indicator,  demonstrated  the  effect  of  the  pipe. 

"  Abstract  of  a  paper  read  at  the  St.  Louis  meeting  of  the  Amer.  Soe.   of 
Mech.  Eti^neers. 
t  Precoedings  of  Western  Railway  Club,  March,  1891,  page  257. 
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Fig-  1--Method  of  Attiching  Indicators. 
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steam  pressure  (80  pounds)  and   the  cut-off  lap-  pipe  (10  feet)  and   the  cut-off  (approximately  )4    steam  pressure  (8(1  pouiids).  the  speed   (200  revolu-- 
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diaBrams"       ^^  ""  "  were  constant  for  above  diagrams. 

Comparison  Between  Pipe  and  Cylinder  Cards  at  Various  Speeds  and  Cut-Offs. 


The  pipe  fittings  were  all  half  inch.  A  right-and-left  coupling  at 
d  allowed  the  U-shaped  section  d  f  h  to  be  removed  at  will  and 
reolaced  by  a  similar  section  of  different  length.  Pipe  lengths  of 
5,  10  and  15  feet  were  used,  length  being  measured  from  the  out- 
side of  the  cylinder  wall  to  the  end  of  the  coupling  under  the  cock 
ot  the  pipe-indicator.  The  pipe  and  fittings  were  covered  first  with 
a  wrapping  of  asbestos  board,  next  with  three-eighths  of  an  inch 
of  hair  felt,  and  finally  with  an  outside  wrapping  of  cloth.  It  is  to 
be  noted  that  the  bend  in  the  pipe  at /is  easy,  and  that  there  is  a 
continual  rise  in  the  pipe  in  its  course  from  the  cylinder  to  the  in- 
dicator. New  Crosby  indicators  were  used  and  were  aiways  well 
warmed  before  cards  were  taken. 

The  results,  which  are  presented  in  the  form  of  diagrams  (Figs- 
2,  3,  4,  etc.),  were  obtained  in  the  following  manner: 

The  engine  having  been  run  for  a  considerable  period,  and  the 
desired  conditions  as  to  pressure,  speed  and  cut-off  having  been 
obtained,  cards  were  taken  simultaneously  from  the  cylinder  and 
the  pipe-indicator.  Two  pairs  of  cards  (i.  c,  two  from  cylinder  and 
two  from  pipe)  were  thus  taken  as  rapidly  as  convenient,  after 
which  the  position  of  the  indicators  was  reverned,  and  the  work 
repeated.  There  were  thus  obtained  four  cylinder-cards  and  four 
pipe-cards,  one-half  of  each  set  having  been  made  by  one  of  the  in- 
dicators, and   one-half  by  the  other.    Next,  by  the  use  of  closely 


drawn  ordinates  the  eight  cylinder-cards  were  averaged  and  com- 
bined in  the  form  of  a  single  card,  and  the  eight  pipe-cards  were  in 
the  same  way  combined  to  form  a  single  pipe-card.  The  two  typ 
ical  cards  thus  obtained,  superimposed  as  in  Fig.  2,  constituted  the 
record  of  the  test.  This  process  was  repeated  for  each  ot  the  seve 
ral  conditions  under  which  tests  were  made.  It  is  proper  to  add 
that  the  accuracy  ot  the  indicators  used,  and  the  constancy  of  the 
conditions  maintained,  were  such  as  to  make  each  card  almost,  if 
not  quite,  the  exact  duplicate  ot  the  representative  of  its  set. 

The  diagrams  presented  are  two-thirds  size,  the  spring  for  all 
being  60  pounds. 

ANALYSIS  OF  RESULTS. 

Different  Lengths  of  Pipe— The  effects  produced  bj  the  use  of 
pipes  between  the  indicator  and  the  engine  cylinder,  of  five,  ten 
and  fifteen  feet  in  length,  are  shown  in  Figs.  2,  3  and  4  respectively, 
the  speed,  steam  pressure  and  cut-off  being  constant. 

By  reference  first  to  i'ig.  2,  it  will  be  seen  that  the  effect  ot  a  five- 
foot  pipe  is  to  make  the  indicator  attached  to  it  a  little  tardy  in  its 
action.  Thus,  during  exhaust,  when  for  a  considerable  interval  of 
time  the  change  of  pressure  to  be  recorded  is  slight,  the  lines  from 
the  two  indicators  agree ;  but  during  the  compression  which 
follows  the  loss  of  sensitiveness  in  the  pipe-indicator  is  made 
evident  by  its  giving  a  line  which  falls  below  the  corresponding 
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line  traced  by  the  cylinder-indicator.  Similarly,  during  admission 
there  is  an  approximate  agreement,  while  during  the  expansion 
which  follows  the  lagging  of  the  pipe-indicator  results  in  a  line 
which  is  higher  than  the  expansion  line  given  by  the  cylinder- 
indicator.  As  a  result  of  this  lagging  in  the  action  of  the  pipe- 
indicator,  its  card  is  in  error  in  the  location  and  curvature  of  the 
expansion  and  compression  curves;  also  in  the  location  of  the 
events  of  the  stroke  and  in  the  area  which  it  presents.  The  speed 
at  which  these  errors  are  shown  to  occur  is  moderate  (200  revolu- 
tions), and  the  length  of  pipe  attached  to  the  indicator  is  not 
greater  than  is  often  used. 

The  general  effect  of  a  10-foot  length  of  pipe  (Fig.  3)  is  the  same 
with  that  of  the  shorter  length,  but  the  lagging  action  due  to  the 
pipe  is  more  pronounced,  and  all  errors  are  proportionately  greater. 
The  total  range  of  pressure  recorded  upon  the  cards  is  less  than  the 
range  existing  in  the  cylinder. 

A  still  further  addition  to  the  lenath  of  the  pipe  brings  changes 
(Fig.  4)  into  the  form  of  the  pipe-card  diagram  which,  while  entirely 
in  harmony  with  those  already  discussed,  are  of  such  magnitude 
that  the  form  of  the  card  loses  some  of  its  characteristic  features. 
The  admission  and  expansion  lines  are  lower,  and  the  exhaust  line 
is  higher,  than  are  the  corresponding  lines  for  the  true  card.     Fur- 


Kg.  5 


thermore,  while  cards  from  pipes  of  five  and  ten  feet  in  length  pre" 
sent  an  areo  greater  than  that  of  the  true  card,  the  card  from  a  15- 
foot  length  of  pipe  makes  the  area  less.  It  is  evident  that  a  pipe  of 
suitable  length  would  result  in  a  diagram  somewhat  similar  in  form 
to  that  shown  by  Fig.  5  ;  a  pipe  still  longer  would  give  a  card  which 
would  be  represented  by  a  single  line,  as  AB,  Fig.  5. 

It  is  true  that  the  lengths  of  some  of  the  pipes  experimented 
with  are  excessive  as  compared  with  those  commonly  used  for  the 
connection  of  indicators,  but  this  fact  does  not  deprive  the  results 
of  their  significance.  If  pipes  of  fifteen,  ten  and  five  feet  in  length 
will  produce  the  effects  shown  by  Figs.  4,  3  and  2,  respectively,  it  is 
but  reasonable  to  suppose  that  pipes  of  less  than  five  feet  in  length 
will  produce  some  effect.  And,  since  the  effect  of  a  five-foot  pipe  is 
considerable,  this  length  must  be  greatly  reduct  d  before  the  effect 
ceases  to  be  measurable. 

[The  author  next  explains  the  cause  of  the  slight  difJerences  in 
form  between  the  cylinder  diagrams  taken  under  the  same  condi- 
tions. These  are  attributed  to  changes  in  clearance  produced  by 
the  different  lengths  of  pipes  leading  to  the  other  indicator,  the 
greater  surfaces  exposed  to  the  steam  in  the  longer  pipes,  and  to 
the  flow  of  steam  in  and  out  of  these  pipes.  He  concludes  that 
the  existence  of  these  differences  in  the  cylinder  diagrams  does  not 
in  any  way  affect  the  results  the  paper  is  designed  to  present.  Each 
cylinder  card  is  true  for  the  conditions  under  which  it  was  taken.] 

The  Effect  of  the  Pipe  at  Different  Speeds.— The  effects  thus  far 
discussed  are  those  recorded  for  a  constant  speed  of  200  revolutions 
per  minute.  In  considering  to  what  extent  changes  of  speed  will 
modify  these  results,  reference  should  be  made  to  Figs.  6,  7  and  S, 
which  give  a  series  of  results  for  which  all  conditions  were  constant 
except  that  of  speed.  It  will  be  seen  that  increase  of  speed  pro- 
duces modifications  in  the  form  of  the  pipe-diagrams  which,  in 
kind,  are  similar  to  those  produced  at  constant  speed  by  increasing 
the  length  of  the  pipe,  but  these  changes  are  not  great.  For  ex- 
ample, increasing  the  speed  from  100  to  200  revolutions  per  minute 
(Figs.  6  and  7)  produces  less  change  than  increasing  the  length  of 
the  pipe  from  5  to  10  feet  (Figs.  2  and  3).  The  fact  that  an  engine 
runs  slowly,  therefore,  does  not  seem  to  justify  the  use  of  an  indi- 
cator at  the  end  of  a  considerable  length  of  pipe.  Slow  running 
reduces  the  error;  it  cannot  be  depended  upon  to  eliminate  it 
entirely. 

I'he  Effect  of  the  Pipe  at  Different  Cut-Offs.—The  relative  effect 
of  the  pipe  at  different  cut-offs,  other  conditions  being  constant,  is 
shown  by  Figs.  9,  10  and  11.  It  will  be  seen  that  the  differences  of 
pressure  recorded  during  expansion  by  the  two  indicators  (pipe  and 
cylinder)  are  approximately  the  same  for  all  cut-offs ;  but  the  rela- 
tive effect  of  these  differences  upon  the  area  of  the  diagram  is  most 
pronounced  upon  the  smallest,  or  shortest,  cut-off  card.  The  fact 
that  in  Fig.  11  the  steam   line  on  the  pipe-card  rises  while  that  of 


the  cylinder-card  declines,  constitutes  a  good  illustration  of  the 
slowness  with  which  the  pressure  in  the  pipe  responds  to  that  in  the 
cylinder.  The  following  conclusions  constitute  a  summary  of  the 
data  already  presented : 

1.  If  an  indicator  is  to  be  relied  upon  to  give  a  true  record  of  the 
varying  pressures  and  volumes  within  an  engine  cylinder,  its  con- 
nection therewith  must  be  d.rect  and  very  short. 

2  Any  pipe  connection  between  an  indicator  and  an  engine 
cylinder  is  likely  to  affect  the  action  of  the  indicator  ;  under  ordi- 
nary conditions  of  speed  and  pressure,  a  very  short  length  of  pipe 
may  produce  a  measurable  effect  in  the  diagram,  and  a  length  of 
three  feet  or  more  may  be  sufficient  to  render  the  cards  valueless 
except  for  rough  or  approximate  work. 

3.  In  general,  the  effect  of  the  pipe  is  to  retard  the  pencil  action 
of  the  indicator  attached  to  it. 

4.  Other  conditions  being  equal,  the  effects  produced  by  a  pipe 
between  an  indicator  and  an  engine  cylinder  become  more  pro- 
nounced as  the  speed  of  the  engine  is  increased. 

5.  Modifications  in  the  form  of  the  diagram  resulting  from  the 
presence  of  a  pipe  are  proportionally  greater  for  short  cut-off  cards 
than  for  those  of  longer  cut-oS,  other  things  being  equal. 

(i.  Events  of  the  stroke  (cut-off.  release,  beginning  of  compression) 
are  recorded,  by  an  indicator  attached  to  apipe,  later  than  the  ac- 
tual occurrence  of  the  events  in  the  cylinder. 

7.  As  recorded  by  an  indicator  attached  to  a  pipe,  pressures  dur- 
ing the  greater  part  of  expansion  are  higher,  and  during  compres- 
sion are  lower,  than  the  actual  pressures  existing  in  the  cylinder. 

8.  The  area  of  diagrams  made  by  an  indicator  attached  to  a  pipe 
may  be  greater  or  less  than  the  area  of  the  true  card,  depending 
upon  the  length  of  the  pipe;  for  lengths  such  as  are  ordinarily  used, 
the  area  of  the  pipe  cards  will  be  greater  than  that  of  the  true 
cards. 

9.  Within  limits,  the  indicated  power  of  the  engine  is  increased 
by  increasing  the  length  of  the  indicator  pipe. 

10.  Conclusions  concerning  the  character  of  the  expansion  or 
compression  curves,  or  concerning  changes  in  the  quality  of  the 
mixture  in  the  cylinder  during  expansion  or  compression,  are  un- 
reliable when  based  upon  cards  obtained  from  indicators  attached 
to  the  cylinder  through  the  medium  of  apipe,  even  though  the  pipe 
is  short. 


Bechem  &  Post's  System  of  Water-Spray  Firing.' 


BY  ADOLPH  BECHEM. 

A  water-spray  ventilator,  manufactured  by  Mr.  F.  Kluge,  of  Bar- 
men, having  been  adapted  to  a  soldering  stove,  c(iwas  observed  that 
the  Qre  became  so  fierce  that  asoldering-tool  placed  in  it  speedily  be- 
came partially  melted.  The  draught  in  the  case  of  a  smith's  forge 
provided  with  this  spray-ventilator  produced  a  much  greater  heat- 
ing effect  than  had  previously  been  obtained  by  means  of  a  Root's 
blower  with  a  manometric  pressure  equal  to  15.7  inches  of  water  ; 
the  equivalent  draught  with  the  water-spray  ventilator  being  only 
0.12  inch.  The  author  was  led,  on  this  account,  to  attribute  the 
rise  in  temperature  to  the  decomposition  of  the  minute  globules  of 
water  and  the  combustion  of  the  resultant  gases.  He  accordingly 
purchased  Mr.  Kluge's  patent  for  firing  purposes.  Attention  is 
directed  to  the  various  ways  in  which  water  can  be  employed  as  fuel 
and  its  use  in  the  production  of  so-called  water  gas.  When  utilized 
as  steam  in  the  form  of  the  steam-jet,  water  is  much  less  effective 
as  fuel  in  consequence  of  the  fact  that  one  molecule  of  water  occu- 
pies the  space  of  1,700  molecules  of  steam,  and  thus  the  chemical 
energy  of  steam  is  only  the  ,7'uo  part  of  that  of  water.  The  pecu- 
liar value  of  the  water-spray  as  fuel  lies  in  the  fact  that  the  finely 
divided  drops  of  water  come  into  far  more  intimate  contact  with 
the  carbon  on  the  hearth  than  the  more  elastic  particles  of  steam 
and,  moreover,  as  air  is  needed  to  support  combustion,  and  as  steam 
is  at  even  temperatures  specifically  much  lighter  than  air,  there  is, 
in  the  case  of  the  steam-jet,  a  tendency  on  the  part  of  the  steam  to 
separate  itself  from  the  atmospheric  air,to  rush  forward  to  the  fuel, 
and  to  prevent  the  free  access  of  air  to  the  carbon.  Experiments 
with  various  kinds  of  fuel — coal,  coke,  etc. — in  a  smith's  forge, 
have  demonstrated  that  the  water-spray  is  capable  of  producing 
the  highest  possible  temperatures;  the  special  arrangement  of  the 
jet  for  this  purpose  are  explained.  The  use  of  the  water-spray  un- 
der fire  bars  is  extremely  beneficial,  as  they  are  thereby  kept  cool 
and  become  rapidly  protected  by  a  coating  of  oxide,  which  serves 
as  a  preservative;  there  is,  moreover,  scarcely  any  perceptible  waste 
in  the  bars.  Experiments  have  also  been  made  with  the  use  of  the 
water  spray  on  a  large  scale  for  blast  furnaces  and^other  manufact- 
uring purposes,  and  it  is  also  capable  of  being  used  under  certain 
conditions  in  domestic  stoves. 

The  air-pressure  needed   to  produce  the  spray  is  very  moderate, 
even  that  due   to  water  at  a  height  of  33  feet  suffices.    The  amount 
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of  water  which  can  be  consumed  in  the  spray  form  varies,  of  course, 
with  the  size  of  the  fireplace  from  two  to  six  gallons  per  hour. 

The  advantages  of  this  system  of  firing  are  thus  summed  up  by 
the  author:  Great  economy  of  fuel,  absolute  freedom  from  smoke, 
immediate  production  of  extreme  temperatures  up  to  the  melting 
point  of  platinum,  adaptability  of  every  description  of  fuel 
for  the  purpose,  applicability  of  the  "system  to  all  kinds  of 
firing  needed  for  industrial  and  domestic  operations,  and,  lastly, 
the  possibility  of  replacing  by  this  means  all  existing  regenerative 
systems  and  all  plant  adapted  for  firing  with  powdered  coke, 
coal,  etc. 

[These  experiments  seem  to  have  a  very  important  significance. 
There  is  a  popular  impression  among  firemen,  which  is  very  gen- 
eral, that  wetting  coal  improves  combustion.  Besides  doing  this, 
it  serves  the  purpose  of  preventing  dust,  and  with   very  fine  coal 


Multiple    Tool    Post    for    Turning    and   Cutting-off   Piston 
Packing. 


The  excellent  practice  of  comparing  costs  of  work  in  the  vari- 
ous shops  of  the  same  railroad  system  led  indirectly  to  the  design 
of  the  multiple  tool  bolder  for  turning  and  cutting-off  packing 
shown  herewith.  In  making  such  comparisons  on  the  Chicago, 
Milwaukee  &  St.  f-aul  system  it  was  found  that  piston  packing 
was  produced  at  some  of  the  shops  for  less  than  itcost  atthe  West 
Milwaukee  shops.  Not  to  be  outdone,  the  tool  shown  was  de- 
signed for  the  work,  and  as  a  result  packing  for  an  18-inch  en- 
gine is  turned  out  at  a  total  cost  for  labor  of  23  cents. 

The  tool  holder  is  of  special  form  and  is  mounted  on  the  car- 
riage of  the  lathe  just  ahead  of  the  regular  tool  holder  and  well 
out  toward  the  apron.  It  is  provided  with  a  transverse  hand 
feed.  It  is  made  to  carry  six  cutting-off  tools  and  one  turning 
tool.  The  cutting-off  tools  are  made  of  linch  by  /j-inch  steel 
and  are  separated  by  spacing  blocks  exactly  f  inch  wide  and 
nearly  1  inch  thick.  After  the  last  cutting-off  tool  is  a  plam  Ijar 
of  steel,  separated  from  it  by  a  J-inch  spacer.  This  is  for  gaging 
the  thickness  of  the  first  ring,  as  will  be  explained.  These  tools 
and  spacers  are  held  by  a  single  clamp  extending  across  them  all 
and  by  two  set  screws,  which  bind  them  laterally.  Each  tool  is 
adjusted  toward  the  work  by  a  set  screw  back  of  it. 

The  packing  is  turntd  on  the  outside  by  the  turning  tool 
shown  in  advance  of  the  cutting-off  tools.  The  outside  being 
finished,  the  carriage  of  the  lathe  is  advanced  until  the  bar  of 
steel  adjacent  to  the  cutting-off  tools  touches  lightly  the  face  of 
the  casting.  All  the  tools  are  then  fed  in  together  and  six  rings 
cut  off  at  once.  The  tools  are  so  carefully  made  that  the  sides  of 
the  rings  are  perfectly  smooth,  and  do  not  need  facing  either  for 
finish  or  to  bring  them  to  size.  The  tools  are  each  set  slightly  in 
advance  of  its  left  hand  neighbor,  so  that  the  rings  come  off  one 


Multiple  Tool  Holder  for  Turning  and  Cutting  Off  Piston   Packing  Rings. 


of  coagulating  the  particles  of  coal  until  they  reach  the  fire,  and 
thus  prevent  them  from  being  carried  through  the  tubes  and  up 
the  chimney  by  the  draft.  Some  experiments  have  recently  been 
made  by  a  chemist,  who  took  the  purest  oxygen  and  carbon 
which  he  could  obtain,  from  both  of  which  all  moisture  was  ex- 
tracted. When  these  were  perfectly  dry,  it  was  found  to  be 
very  difficult  to  make  them  combine,  showing  that  a  certain 
amount  of  moisture  was  required  for  combustion.  It  would  be 
very  interesting — and  probably  very  profitable — if  an  investiga- 
tion were  made  to  establish  the  correctness  of  the  conclusions 
reached  in  the  article  quoted  above,  and  to  determine  under  what 
conditions  and  in  what  quantities  water-spray  will  improve  com- 
bustion. It  may  be  that  this  idea  is  of  practical  value. — Editor 
American  Engineer.] 


at  a  time  and  give  the  operator  time  to  take  care  of  them.  After 
cutting  off  one  group  of  six,  the  cutting-off  .'process  can  be  imme- 
diately repeated  without  facing  off  the  end  of  the  casting  re- 
maining on  the  face  plate.  The  rings  are  left  rough  on°  the 
inside. 


Quadruple-Expansion  Marine  Engine. 

A  somewhat  novel  departure  in  marine-engine  practice,  which 
will,  no  doubt,  be  followed  with  interest,  hasjustbeen  made  by  the 
Central  Marine  Engine  Works  of  Messrs.  William  Gray  &  Company, 
Limited,  of  West  Hartlepool,  in  the  design  of  engines  which  they 
have  fitted  to  the  new  steamer  Itichmona.  recently  built  by  tbem 
to  the  order  of  Messrs.  Hamilton,  Fraser  &  Company,  of  Liverpool. 

In  the  engines  under  notice  there  are  five  cylinders,  the  two  low- 
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on  the  siugle  round  voyage  to  Australia  or  New   Zealand  of  a 
cargo  boat  carrying  6,000  or  7,000  tons,  at  a  speed  of  eleven  knots. 

The  designers  of  the  engines  confidently  anticipate  that,  by 
means  of  the  various  improvements  effected,  the  consumption  of 
coal  will  be  brought  down  to  a  figure  closely  approximating  to 
1  pound  per  I.  H.  P.  per  hour. — The  Practical  Engineer. 


Cast  Iron  Smoke  Stack— Chicago  &  Northwestern  Railroad. 


In  the  accompanying  drawing  we  show  the  standard  cast-iron 
stack  of  the  Chicago  &  Northwestern  Railroad.  The  stack  and 
baoe  are  all  in  one  casting  with  the  holes  eored  for  securing  it  to 
the  smokebox,  so  that  there  is  no  labor  whatever  expended  on  it, 
except  to  put  it  in  place  and  paint  it.  Three  patterns  suffice  for 
all  engines.  A  single  pattern  is  used  for  stacks  of  various  lengths, 
the  diameter  at  the  base  and  throat  and  the  taper  being  main- 
tained while  the  diameter  at  the  top  depends  upon  the  length. 
The  stacks  average  somewhat  more  than  300  pounds  in  weight. 
As  the  castings  cost  three  cents  per  pound  (a  special  price  for  this 
particular  line  of  work)  the  cost  of  the  stack  on  the  engine  is  less 
than  ten  dollars. 
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Cast  Iron  Smoke  Stack.-C.  &  N-  W.  Ry. 

pressure  being  of  equal  size.  The  whole  of  the  five  cylinders  are 
arranged  in  line,  and  connected  to  five  cranks,  the  cranks  being  set 
at  equal  angles  throughout  the  circle,  i.  e.,  72  degrees  apart.  The 
cylinders  are  respectively  17  inches,  24  inches,  'Ai  inches,  42  inches 
and  42  inches  in  diameter. 

The  steam  for  the  engines  is  supplied  from  boilers  working  at  a 
pressure  of  255  pounds  on  the  inch.  These  are  of  the  ordinary 
cylindrical  multi-tubular  type,  and  were  tested  by  Lloyd's  to  510 
pounds  per  square  inch.  They  are  fitted  with  Mr.  Mudd's  system 
of  superheating  apparatus,  combined  with  the  well-known  Ellis  and 
Eaves'  type  of  induced  draught,  and  with  Serve  tubes  and  retard- 
ers.  An  attempt  is  here  made  not  only  to  supply  the  engine  with 
dry  steam  from  the  boilers,  but  to  retain  It  in  a  dry  state  through- 
out the  engine  ;  and  to  this  effect  there  are  combined  with  the 
superheater  an  apparatus  thatMr.  Mudd  calls  an  initial  receiver, 
an  exceptionally  complete  system  of  steam  jacketing  to  the  cylin- 
ders, and  an  exhaust  control  arrangement. 

There  is  also  an  unusually  elaborate  scheme  of  feed  heating.  In- 
stead of  the  usual  single  vessel,  there  are  a  series  of  feed  heaters 
worked  at  graduated  temperatures,  and  as  the  water  passes 
through  these  it  continues  to  rise  in  temperature  until  on  entering 
the  boilers  it  is  nearly  at  the  temperature  of  the  steam.  On  the 
trials  the  thermometers  registered  about  400  degrees  Fahrenheit  as 
the  temperature  of  the  feed  water  as  it  passed  the  meter  and  en- 
tered the  boilers.  The  feed-water  filters  are  the  Edminston  patent, 
and  Mudd's  evaparator  is  used. 

The  five-crank  system  does  not,  as  might  be  supposed,  involve 
any  great  increase  in  length  of  engine-room  space,  as  the  reduced 
diameters  of  cylinders  allow  the  centers  to  be  closer.  In  the  case 
of  the  Inchmona,  the  engine-room  is  only  one  frame  space  longer 
than  for  the  same  power  in  three-crank  engines.  The  five-crank 
principle  is  put  forward  by  the  builders  as  most  suitable  for  large 
powers  and  for  long-voyage  boats,  where  economy  of  fuel  is  of 
such  vital  importance.  If  the  predictions  of  the  builders  are 
realized  it  will  mean  that  some  500  or  600  tons  of  coal  can  be  saved 


The    Comparative    Cost   of   Pintsch    and  City  Gas    for    Car 
Lighting. 

A  valuable  report  on  the  cost  of  lighting  passenger  cars  with  city 
gas  was  recently  made  to  Mr.  B.  H.  Wilbur,  General  Superintend- 
ent of  the  Lehigh  Valley  Railroad,  by  Professors  W.  H.  Chandler 
and  J.  E.  Denton.  The  railroad  company  had  in  contemplation  the 
problem  of  lighting  their  passenger  equipment  with  gas,  and  had 
given  some  consideration  to  the  plan  of  using  city  gas,  burned  in 
Gordon-Mitchell  lamps.  The  Safety  Car  Heating  and  Lighting 
Company  had  made  the  road  a  proposition  to  furnish  a  generating 
and  compressing  plant  for  Pintsch  gas,  at  Phillipsbur-g  (just  across 
the  river  from  Easton),  and  operate  it,  covering  all  labor  and  ex- 
pense necessary  to  charge  the  cars  with  sufficient  gas  to  afford  the 
same  illumination  as  with  the  city  gas,  at  the  rate  of  $5.09  per 
thousand  cubic  feet  stored  on  the  cars.  The  object  of  the  investi- 
gation and  report  was  to  determine  which  of  the  two  propositions 
was  the  more  economical. 

The  illuminating  power  of  the  city  gas  obtainable  at  Phillipsburg 
was  assumed  to  be  the  same  as  that  of  Jersey  City,  which  when 
burned  uncompressed  in  an  Argand  burner  at  about  60  degrees 
Fahrenheit  gave  5.23  candle  power  per  foot.  In  the  same  burner, 
after  compression  to  17  atmospheres,  it  lost  54.3  per  cent,  of  illumi- 
nating power.  The  Pintsch  gas  compressed  by  the  experimenters  at 
the  Delaware,  Lackawanna  &  Western  Railroad  Company's  gas 
works,  at  Hoboken,  to  13  atmospheres,  when  burned  in  the  same 
burner,  gave  before  compression  10.25  candle  power  per  foot,  and 
after  compression  lost  only  4.4  per  cent,  of  light. 

The  city  gas  when  burned  in  Gordon-Mitchell  lamps  at  the  rate  of 
7.6  cubic  feet,  per  hour  gave  about  29  candle  power  per  lamp  at  45 
degrees,  and  for  the  174  cars  to  be  supplied  at  Easton  and  Phillips- 
burg there  would  be  required  18,873  cubic  feet  per  34  hours.  The 
Pintsch  gas  if  burned  in  the  Pintsch  four-flame  lamp  or  in  their 
Argand  burner  would  be  consumed  at  the  rate  of  3.-*  cubic  feet  per 
hour,  consequently  in  the  same  number  of  lamps  as  used  for  the 
city  gas  the  total  consumption  would  be  8,443  cubic  feet  per  24 
hours.  The  candle  power  would,  however,  be  considerable  more, 
being  54  candle  power  per  lamp  for  the  Argand  burner  and  about  35 
candle  power  for  the  four-flame  lamp. 

A  comparison  is  first  made  between  the  two  systems  upon  the 
basis  of  a  consumption  of  18,873  cubic  feet  of  city  gas  and  8,443  cubic 
feet  of  the  Pintsch  gas.  The  lowest  cost  of  compressed  city  gas  at 
Easton  is  given  at  $3,883  per  thousand,  as  follows  : 

LOWEST  COST  CF  COMPRESSED  CITY  GAS  AT  EASTON  FOR  C0NSt'MPTI0>J 
BY  LAMPS  OF  18,872  CUBIC  FEET  PER  24  HOURS. 

Average  of  Suvimcr  and  Winter  Consuinptlon. 

Coal  for  compressing,  at  $1.75  per  gross  ton 1.25c.  per  thousand. 

Water  for  compressing,  at  $1.00  perl. 000  cubic  ftet..        1.19c.    " 

Labor  for  filling  cars  and  compressing 47.27c     "  " 

Materialfor  repairs  of  charging  system 14.40c.    *'  "' 

Interest  and  depreciation  on  cost  of  compressing 
plant 17.50c.    " 

lntere!-t  and  depreciation  on  extra  investment  for 
car  tanks  using  city  gas  over  that  required  for 
tanks  using  Pintsch  gas 15.65c.    *' 

Cost  of  city  gas  equivalent  to  Jersey  City  gas  deliv- 
ered tocompresaingelations  at  $1  50  per  M,  includ- 
ing extra  cost  due  to  unavoidatile  loss  by  leakage 
between  compressor  and  cars  of  20  per  cent,  of 
total  gas 188.00c.    " 

Total  cost  of  city  gas  on  cars  at  270  pounds  pres- 
sure     $2,883       " 

The  items  comprising  the  above  statement  were  obtained  as  fol- 
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lows:  The  size  of  the  compressing  plant  needed  was  first  deter- 
mined. In  eorapressing;  the  gas  to  20  atmospheres  and  delirering  it 
on  the  cars  actual  tests  demonstrated  there  would  be  a  loss  through 
leakage  and  liquefaction  of  20  per  cent.,  of  which  14  per  cent. was  for 
leakage  alone.  In  a  compound  or  two-stage  compressor  (which  is 
the  type  recommended  for  the  work)  actual  tests  show  the  delivery 
of  gas  at  20  atmospheres  does  not  exceed  57  per  cent,  of  the  piston 
displacement. 

It  was  further  found  by  observation  at  a  point  where  about  100 
cars  are  charged  every  24  hours  and  22,000  cubic  feet  of  gas  pass 
through  the  compressors  that  two-thirds  of  the  gas  is  compressed 
during  the  day,  and  also  that  the  maximum  demand  upon  the  com. 
pressors  is  about  twice  the  average  for  the  daylight  hours.  Taking 
all  these  facts  into  consideration,  the  required  piston  displacement 
of  the  compressors  is  found  to  be  about  .5,000  cubic  feet  per  hour  and 
two  compressors  of  2,500  cubic  feet  are  recommended.  These  would 
run  at  75  revolutions,  but  could  be  speeded  up  to  150  in'emergencies. 
The  price  of  each  compressor  is  placed  at  |>850  and  the  total  cost  of 
the  compressor  plant  is  given  as  follows. 

Two  compressors  at  S'50 $1,700 

Connections 50 

Foundations 50 

Labor  of  erecting 50 

Building 2U 

Total $2,094 

Tests  of  a  similar  gas  compressor  showed  that  the  indicated  horse 
power  per  1,000  cubic  feet  piston  displacement  at  20  atmospheres 
per  hour  was  about  3.8  horse  power.  To  displace  at  the  rate  of  2,500 
cubic  feet  would  therefore  require  9.5  horse  power.  To  pump  from 
one  storage  reservoir  into  the  others  at  the  same  rate  would  proba- 
bly require  50  per  cent,  as  much  power,  or  4.75  horse  power,  which 
added  to  the  other  would  give  a  total  of  14.25  horse  power.  Exper- 
iments show  that  45  pounds  of  water  must  be  evaporated  per  horse 
power  to  60  pounds  pressure,  or  641  pounds  of  steam  per  hour.  This 
would  necessitate  a  boiler  of  about  22  nominal  horse  power  with  10 
square  feet  of  grate  and  300  square  feet  of  heating  surface,  costing 
$300  set  up  and  connected  ;  adding  82.50  for  the  building  makes  the 
total  cost  of  the  boiler  plant  §550.  It  the  company's  boilers  already 
at  Phillipsburg  can  supply  the  steam  this  item  can  of  course  be 
omitted. 

The  storage  capacity  at  the  compressing  station  is  taken  at  a 
figure  large  enough  to  charge  a  Buffalo  train  of  three  coaches  and  two 
sleepers  at  Easton  in  ten  minutes,  without  interrupting  the  charg- 
ing of  cars  in  the  yard.  The  Buffalo  train  would  require  2,7.36  cubic 
feet  and  to  charge  a  train  of  three  coaches  in  the  yard  that  were 
three-quarters  exhausted  would  require  776  cubic  feet.  If  such  a 
train  had  to  be  charged  within  20  minutes  after  the  BufTalo  train  the 
total  gas  required  in  that  period  of  time  would  be  3.512  cubic  feet. 
Of  this  amount  the  compressors  could  pump  in  that  time  1,000  cubic 
feet,  leaving  2,512  cubic  feet  to  be  supplied  from  the  reservoirs.  To 
do  this  the  reservoirs  must  have  a  capacity  of  1,2.56  cubic  feet.  Five 
reservoirs  50  inches  in  diameter  and  30  feet  long  would  suflice,  and 
their  cost  would  be  as  follows : 


i*  i ve  reservoirs 

Valves  and  fittings 

Foundations  and  shed  (to  protect  reservoirs  from  sun  heat)  . 
Labor  of  erection 


. . .  .$4,000 
....   1,250 

300 

....      100 

Total .  $3,650 

The  pipe  lines  necessary  to  charge  cars  at.Phillipsburgaud  Easton 
are  computed  to  cost  .S2,972. 

The  cost  of  extra  tank  storage  on  the  cars  to  hold  the  greater 
volume  of  city  gas  is  given  at  $55  per  car  with  five  lamps,  or  for  174 
cars  |9,570.  This  estimate  is  based  on  one  tank  of  18.6  cubic  feet 
capacity  for  Pintsch  gas,  containing  enough  gas  for  14  hours'  con- 
sumption, and  two  tanks  of  14.5  cubic  feet  capacity  for  the  city 
gas. 

Combining  the  abov6  items,  the  total  investment  for  the  use  of 

city  gas  is  found  to  be  as  follows: 

Compressors,  buildings  and  foundations  for  same $2,094 

Boiler,  erected  and  housed '35O 

Storage  reservoirs,  erected  and  housed 5,650 

Pine  lines  and  charging-frttings,  in  place "  2,'972 

Investment  for  compressing  plant $11,266 

Additional  cost  of  car-tanks  for  14  hours  burning  supply,  using"cit'y 

gas,  over  that  with  Pintsch  gas 9,570 

Total  investmant $20,836 

The  cost  of  operation  was  investigated  in  the  same  careful  man- 
ner. It  was  found  that  the  coal  burned  per  1,000  cubic  feet  of  gas 
compressed  for  the  lamps  was  .54.4  pounds,  which  at  ,$1.75  per  gross 
ton  cost  4.25  cents  per  thousand.  The  water  per  thousand  feet  of  gas 
compressed  was  11.9  cubic  feet,  including  jacket  water  for  the  com- 
pressor cylinder,  which  at  61.00  per  thousand  cost  1.19  cents. 


The  labor  at  the  compressors  and  boiler  house  is  placed  at  21.46 
cents  per  thousand  feet  if  a  separate  boiler  plant  was  required,  and 
19.37  cents  if  steam  was  taken  from  other  boilers.  For  filling  the 
cars  it  was  found  in  another  yard,  where  about  25,000  cubic  feet  is 
made  per  24  hours,  it  was  found  that  3  day  men  working  13  hours  at 
14  cents  per  hour,  and  one  night  man  working  12  hours  at  11  cents 
per  hour,  were  needed  in  winter.  In  summer  2  day  men  at  14J^ 
cents  and  one  night  man  at  11  cents  did  the  work.  Other  yards 
were  examined,  and  it  was  concluded  that  one  day  and  one  night 
man  would  be  required  at  Easton,  and  one  day  man  at  Phillips- 
burg  all  the  year  round,  making  the  cost  of  labor  for  filling  24.8 
cents  per  thousand  in  winter,  and  31  cents  in  summer  (when  the 
consumption  would  be  30  per  cent,  less  than  in  winter)  or  an  aver- 
age of  27.9  cents  throughout  the  year. 

The  cost  of  material  for  repairs  was  determined  from  the  records 
of  the  Safety  Car  Lighting  and  Heating  Company,  no  railroad 
records  being  available.   It  was  found  to  be  14.4  cents  per  thousand. 

Interest  was  taken  at  6  per  cent,  and  depreciation  at  4  per  cent., 
amounting  to  18.41  cents  if  the  separate  steam  boilers  had  to  be 
used  and  17.5  cents  if  they  were  not  installed.  The  interest  and 
depreciation  on  the  extra  tanks  needed  on  the  cars  for  the  city  gas 
must  be  added  to  this,  it  being  15.65  cents. 

The  city  gas  can  be  obtained  at  $1..50  per  thousand  feet  from  the 
city  mains,  but  the  loss  from  leakage  and  shrinkage  already  noted 
brings  the  cost  per  thousand  feet  actually  consumed  to  $1.88. 

We  have  now  given  the  derivation  of  all  of  the  items  mentioned 
in  the  table,  showing  the  total  cost  of  the  city  gas  on  cars  as  -?2.883 
per  thousand.  The  illuminating  qualities  of  the  two  gases  are  next 
summarized  in  the  following  table: 

RESUME  OP  ALL  ILLnMISATING  TESTS. 

Relative  Illuviination  per  Cubic  Foot  of  Gas  Burned. 

Candle  power  per  cubic  foot  :  Candle  power  with  Gordon-Milchell 
lamp,  burning  city  gas  at  the  rate  of  7.6  cubic  feet  per  hour,  affording  about 
29  candle  power  at  45  degrees. 

Tests  in  which  pbotometer-disc  was  at  equal  distances  from  floor  or  car 
in  tests  of  four  lamps. 


Lamp  compared. 


1. 


1.  Gordon-iVIitcheU      lamp,    burnirg 

Pintsch  gas 

2.  No.  1  Pintsch  Argand  lamp,  burr- 

ing Pintsch  gas 

3.  No.  1  Pintsch  Argand  lamp.. .      .! 

4.  Four-flat  flame      Pintsch      lamr, 

burning  Pintsch  gas* 

Average 


Four-flat-flame     Pintsch 
burning  Pintscb  gas*  .  .. 


lamp, 


30. 
O 


3.36 


3.41 
7.13 


3.31 


^  oi 


26.0 


54.3 
30.4 


35.4 


Relative    illumination   per 
cubic  foot  of  gas  burned. 


2.07 

4.42 
1.22 

3.12 
Aver. 
3.02 

2.92 


2.06 


3.76 
0.98 


2.73 


2.73 


Average. 


2.06 


4.09 
1.10 


2.92 


I  Aver 
(    2.87 


2.82 


Tests  in  which  photometer-disc  was  at  equal  distances  below  the  lamp 
flame  centres  in  tests  of  four  lamps. 


6.  Gordon-Mitchell    lamp,     burning 

Pintsch  gas 

7.  No.  1  Pintsch  Argand  lamp,  burn- 

ing Pintsch  gas 

8.  No.    1     Pinisch      Argand    lamp, 

burning  city  gas 

3.  Four-flat-flame     Pintsch     lamp, 

burning  Pintsch  gas* 

Average 


10.  Four-flat-flame     Pintsch 
burning  Pintsch  gast 


lamp, 


3.36 
3.41 
7.13 


26.0 
54.3 
30.4 


3.31 


35.4 


2.07 

4.42 

1.22 

3.12 
Aver. 
3.02 

2.92 


2.16 
3.44 
0.89 
2.50 

2.50 


2.11 

3.93 

1.05 

2.81 
1 

2.71 


I  Aver 
f  2.76 


In  tests  marked  ^  the  four-flat-flame  Pintsch  lamp  was  set  so  that  each 
of  the  four  flames  are  at  an  angle  of  45  degrees  to  a  vertical  plan  was 
passing  through  the  centre  of  the  lamp  and  of  the  photometer-disc. 

In  tests  marked  t  the  lamp  was  set  so  that  one  of  the  four  flames  was 
toward,  and  parallel  to,  a  vertical  plane  passing  through  the  axis  of  the 
photL  meter-disc. 

The  following  conclusions  are  drawn  from  the  data  presented 
above  : 

I.  If  1,000  cubic  feet  of  Pintsch  gas  was  burned  in  the  Pintsch 
Argand  lamps  while  the  latter  afforded  the  illumination  corre- 
sponding to  about  .54  candle  power  for  a  certain  number  of  burning 
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Fig-  1.— General  Arrangement  of  Indicator  Rig  Applied  to  a  Class  R    Locomotive.— Pennsylvania  Railroad. 


hours,  I  hen,  by  line  7,  column  4,  of  the  above  table,  3,930  cubic  feet 
of  city  gas  must  be  burned  in  tbe  Gordon-Mitchell  lamps,  affording 
about  2y  candle  power  at  45  degrees,  in  order  to  obi  ain  the  same 
total  amount  of  illumination.  The  cost  of  obtaining  this  illumina- 
tion from  the  Pintsch  lamps  would  be  |5.09  per  M;  and  from  the 
Gordon-Mitchell  lamps,  $3,883  x  3  93  =  $11.33  per  M. 

In  other  words,  the  Pintsch  gas  might  be  sold  at  $11.33  and  be  as 
cheap  per  unit  ot  illunjination  as  the  city  gas  at  its  cost  of  $2,883 
per  thousand  stored  on  the  cars.  In  view  of  the  large  difference  in 
candle  power  of  the  two  lamps,  however,  equal  illumination  could 
not  be  afforded  by  them  in  a  car,  unless  there  were  nine  Gordon 
Mitchell  lamps  to  about  five  PiDtsch  lamps.  Under  this  arrange- 
ment the  relative  cost  of  the  equal  illumination  would  not  be  prac- 
tically altered  from  the  above  figures.  Such  a  difference  in  the 
number  of  lamps  is,  of  course,  impracticable,  so  that  a  use  of  the 
Pintsch  Argand  lamps  with  Pintsch  gas  must  be  accompanied  with 
greater  illumination  in  the  car  than  is  obtained  from  an  equal  num- 
ber of  Gordon-Mitchell  lamps  at  tbe  service  rates  of  consumption 
for  each  which  was  used  in  the  experiments. 

If  we  do  not  attempt  to  represent  the  difference  of  the  light  in 
the  cost  of  the  gas,  the  comparative  cost  of  the  two  systems  may 
be  represented  by  the  cost  per  car  hour. 

This  cost,  using  five  Pintsch  Argand  lamps  with  Pintsch  gas,  af- 
fording about  54  candle,  power  at  45  degrees,  at  $5.(19  per  M,  is  8.7c. 
per  car  hour. 

The  similar  cost  for  five  Gordon-Mitchell  lamps,  affording  about 
29  candle  power  at  45  degrees,  with  gas  at  $2,883  per  M,is  U.Oc.  per 
car  hour. 

Therefore,  the  use  of  the  Pintsch  Argand  system  costs,  for  gas, 
about  20%  less  per  car  hour  than  the  Gordon-Mitchell  system,  and 
affords  about  70%  more  illumination  below  the  horizontal;  the 
candle  power  at  45  degrees  representing  about  the  average  inten- 
sity ot  the  light  over  its  lower  hemisphere  of  action.  The  equiva- 
lent annual  saving  by  using  the  two  lamps,  therefore,  neglecting 
the  fact  that  the  Pintsch  lamp  affords  this  extra  amount  of  illumina- 
tion, is  as  follows: 

The  average  consumption  of  city  gas  would  be  6,199,.525  cubic  feet 
per  annum,  costing  $17,873.  The  equivalent  amount  of  Pintsch  gas 
would  be  2,761,629  cubic  feet  per  annum, costing  $14,158.  There  would, 
therefore,  be  an  annual  saving  of  $3,715  per  annum  by  the  useot  the 
Pintsch  Argand  system,  as  compared  to  the  Gordon-Mitchell  sys- 
tem, with  an  illumination  proportional  to  about  29  candle  power 
from  the  latter  system  as  compared  with  an  illumination  propor- 
tional to  34  candle  power  from  the  Pintsch  system. 

II.  Comparing  the  Gordon-Mitchell  lamp  using  city  gas  with  the 
Pintsch  four-flat-flame  lamp  consuming  3.31  cubic  feet  per  hour,  af- 
fording 35.4  candle  power  at  45  degrees,  the  annual  costs  are  as  fol- 
lows: 

The  total  city  gas  consumed  per  annum  would  be  6,199,525  cubic 
feet,  costing  $17,873  as  before.  The  total  Pintsch  gas  consumed  per 
annum  would  be  2,70U,056  cubic  feet,  which  would  cost  $13,743.  The 
use  of  the  Pintsch  lour-flat-flame  lamp  would,  therefore,  save  $4,130 
per  annum  over  the  use  of  the  Gordon-Mitchell  lamp  with  city  gas, 
or  the  cost  ot  the  Gordon-Miichell  gas  equals  that  of  the  Pintsch 
gas  bought  at  $6.62  per  thousand,  and  the  Gordon-Mitchell  lamps 
afford  20  per  cent,  less  illumination  in  the  most  useful  direction  in 
the  car.  If  the  t;as  consumption  of  the  four-flat-fiame  lamp  was  re- 
stricted so  that  its  candle  power  should  be  practically  the  same 
at  45  degrees  as  that  of  the  Gordon-Mitchell  lamp,  the  annual 
saving  woula  be  $6,370,  or,  in  other  words,  the  cost  of  the  city  gas 
in  Gordon-Mitchell  lamps  is  equivalent  to  Pintsch  gas  at  $7.90  per 
thousand. 


A  Substantial  Indicator  Rigging  for  Locomotives. 


Tlie  more  frequent  use  of  the  indicator  on  locomotives  has  re- 
sulted in  more  carefully  designed  and  better  indicator  rigs. 
When  indicating  locomotives  was  a  novelty  in  which  the 
master  mechanic  or  chief  draftsman  indulged  about  once  a  year, 
the  cheapest  rig  that  would  hold  together  for  that  particular  time 
was  good  enougli;  cow  on  large  railroad  systems  a  substantial 
rig  is  desired,  and  one  that  is  adjustable  to  many  classes  of  en- 
gines. For  this  reason  we  think  our  readers  will  be  interested 
in  the  latest  rig  used  on  the  Pennsylvania  Railroad  and  shown  in 
the  accompanying  illvistrations. 

Fig.  1  shows  the  general  arrangement  and  the  manner  of  apply- 
ing it  to  a  "Class  R"  consolidation  locomotive.  Figs.  3  and  3  give 
some  of  the  important  details.  The  indicator  drum  is  driven  by 
means  of  a  parallel  motion  attached  to  the  cross-head  pin  and 
supported  on  an  adjustable  standard  on  the  top  guide.  To  attach 
this  standard  the  guide  oil  cup  is  removed  and  an  oil  stud  in- 
serted which  bolts  the  standard  down  and  into  the  top  of  which 
the  oil  cup  is  placed.  The  standard  has  flanges  extending  down 
each  side  of  the  guide  and  is  further  secured  by  two  pointed  set 
screws  in  the  front  flange.  The  face  of  the  guide  has  conical  re- 
cesses to  receive  the  points  of  the  screws.  In  the  upper  end  of 
the  standard  is  clamped  a  vertical  cast  iron  column  3  inches  in 
diameter  which  is  adjustable  in  height  and  prevented  from 
turning  by  a  liey.  The  upper  end  of  this  column  carries  a  hori- 
zontal shaft  IJ  inches  in  diameter  which  can  be  firmly  clamped  and 
is  adjustable  laterally.  At  its  outer  end  it  has  a  journal  1  inch  by 
3  for  the  upper  end  of  one  of  the  long  links  of  the  parallel  motion. 

The  various  parts  of  this  parallel  motion,  except  the  pins  and 
bushings,  are  shown  in  detail  in  Fig.  3.  They  are  all  wrought 
iron  cast  hardened,  and  the  holes  A,  B,  C,  D  and  E  are  provided  • 
with  bushings.  These  are  a  driving  fit  in  the  two  upper  links  in 
Fig.  3,  and  a  working  fit  in  the  holes  correspondingly  lettered  in 
the  other  links.  The  bushings  are  a  shade  longer  than  the  total 
width  of  the  links  through  which  they  pass,  so  that  the  f-inch 
bolts  inserted  through  them  hold  the  parts  together  without 
binding.  The  attachment  to  the  crosshead  is  effected  by  re- 
moving the  nuts  on  the  crosshead  pin,  and  in  their  place  putting 
on  first  a  hexagonal  check-nut  i  inch  thick  and  then  screwing 
on  the  extension  piece  shown  in  Fig.  3.  This  has  a  3-inch  by 
1-iiich  journal,  which  can  be  adjusted  laterally  3|  inches  by 
means  of  the  leather  washers  shown. 

The  indicator  three-way  cock  is  firmly  bolted  to  a  bracket  on 
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the  outside  face  of  the  steam  chest  casing.  It  is  placed  as  low 
down  as  convenience  of  operation  will  permit,  and  being  outside 
of  the  casing,  the  pipes  to  it  are  more  direct  and  shorter  than 
usual.  The  cock  is  piped  to  the  steam  chest  also.  The  connec- 
tion from  the  parallel  motion  to  the  indicator  arm  consists  of  a 
long  piece  of  f-inch  iron  pipe,  with  a  jaw  at  its  rear  end  and  sup- 
ported at  the  front  end  by  an  adjustable  standard  attached  to  the 
face  of  the  steam-chest  casing.  Clamped  on  to  this  pipe  is  an  up- 
right pin  that  is  split  for  the  cord  and  is  grooved  on  the  outside 
to  keep  the  small  brass  button  on  the  end  of  the  cord  from  slip- 
ping. To  connect  the  cord  it  is  only  necessary  to  pull  it  out  and  ] 
drop  it  through  the  slit  in  the  pin.  Disconnecting  it  is  equally 
easy.  This  neat  arrangement  will  be  appreciated  by  those  who 
have  experienced  the  difficulties  of  taking  cards  at  high  speeds 
The  details  are  shown  in  Fig.  3. 

From  our  description  and  the  illustrations  it  will  be  seen  that 
this  rig  is  not  only  convenient  and  durable,  but  it  is  adjustable  in 
every  direction  and  can  be  attached  to  locomotives  varying  con- 
siderably in  dimensions.  The  motion  to  the  drum  is  perfect,  the  ij 
cord  is  short  and  easily  connected,  and  the  steam  pipes  are  short 
and  direct.  Altogether  it  is  excellent.  Mr.  A.  W.  Gibbs,  en- 
gineer of  tests,  states  that  some  of  the  ideas  were  obtained  from 
the  rig  used  by  Professor  Goss  on  the  locomotive  at  Purdue  Uni- 
versity, but  this  rig  had  to  be  adapted  for  road  service  and  the 
features  pertaining  to  the  adjustment  to  various  engmes  and  the 
attachment  for  the  cord  are  new. 


A  New  Water-Tight  Bulkhead  Door  for  Steamships. 


In  connection  with  the  construction  of  battleships,  as  well  as  of 
mercantile  vessels,  there  has  always  been  room  for  improvement  in 
the  matter  of  bulkhead  doors.  So  important  a  point  is  it,  in  fact, 
that  some  time  ago  the  British  Admiralty  appointed  a  Commission 
to  coBsider  the  subject,  with  the  object  of  adopting  some  plan 
whereby  the  risks  run  through  the  water-tight  doors  being  left  open 
would  be  minimized.  The  terrible  disaster  to  the  British  battleship 
Victona — which  might  have  been  averted  had  the  bulkhead  doors 
been  closed— has  only  to  be  remembered  to  show  the  great  necessity 
for  adopting  some  method  of  preventing  occurrences  of  the  kind. 
It  would  seem  that  now  the  difficulty  has  been  solved,  for  Mr.  Wm. 
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Kirkaldy,  of  Glasgow,  has  invented  a  bulkhead  water-tight  door 
which  it  is  absolutely  impossible  to  leave  open.  The  feature  of  Mr. 
Kirkaldy's  patent  door  is  its  wonderful  simplicity.  It  consists  of  a 
hollow  cylindrical  door,  which  revolves  within  a  suitable  casing, 
fixed  to,  or  forming  part  of,  a  water-tight  bulkhead.  By  combining 
this  revolving  cylindrical  door  and  casing  a  double-door  is  formed, 
which  effectually  prevents  the  ingress  of  fire,  water,  etc.,  through 
the  bulkhead,  yet  on  being  revolved  by  hand  allows  free  thorough- 
fare between  water-tight  compartments,  with  the  certainty  that  at 
all  times  and  under  all  conditions  one  of  the  doors  is  absolutely 
closed,  thus  guaranteeing  that  the  bulkhead  is  intact  and  thoroughly 
reliable  in  the  event  of  a  sudden  disaster.  When  the  doorways 
in  casing  and  the  revolving  cylindrical  door  are  in  line  free  passage 
through  the  bulkhead  is  gained  by  entering  and  standing  inside  of 
the  casing  and  revolving  it  by  hand,  when  the  ingress  doorway 
in  casing  is  absolutely  closed  before  the  opening  in  the  revolving 
door  comes  in  line  with  the  second  d  oorway  to  allow  egress  from 
the  casing.  In  the  event  of  a  collision  there  is  absolutely  nothing 
to  be  done  in  the  way  of  closing  the  water-tight  doors.  As  the 
doors  are  never  open  no  gearing  is  required  to  close  them,  thus  ob- 
viating the  necessity  of  bulkhead  drill,  and  allowing  the  crew  to 
perform  other  urgent  work.  The  invention  has  been  shown  to  a 
number  of  naval  and  engineer  experts  and  others  interested  in 
shipping  matters,  who  have  expressed  their  approval  of  its  merits 
and  the  exceptional  features  of  safety  which  the  door  possesses. — 
The  Steamship. 
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Successful  Trial  of  Professor  liangley's  Aerodrome. 

Some  of  the  best  contributions  to  the  science  of  aerial  navigation 
have  come  from  Professor  Langley,  Secretary  of  the  Smithsonian 
Institution,  and  it  is  well  known  that  he  has  been  making  experi- 
ments in  this  direction  for  a  long  time.  Recently  he  has  been  at 
work  upon  a  machine  of  his  own  invention  and  a  trial  of  it  was 
made  May  6,  near  Occouvan,  Va.,  in  the  presence  of  Prof.  Ales. 
Graham  Bell.  The  New  York  Sun  of  May  14  publishes  the  follow- 
ing account  of  the  trial  as  given  out  by  Professor  Bell  and  endorsed 
by  Professor  Langley: 

"The  aerodrome,  or 'flying  machine,' in  question  was  of  steel, 
driven  by  a  steam  engine.  It  resembled  on  enormous  bird,  soaring 
in  the  air  with  extreme  regularity  in  large  curves,  sweeping  steadily 
upward  in  a  spiral  path,  the  spirals  with  a  diameter  of  perhaps 
100  yards,  until  it  reaetied  a  height  of  about  100  feet  in  the  air,  at 
the  end  of  a  course  of  about  half  a  mile,  when  the  steam  gave  out, 
the  propellers  which  moved  it  stopped,  and  then,  to  my  further 
surprise,  the  whole,  instead  of  tumbling  down,  settled  as  slowly 
and  gracefully  as  it  is  possible  for  any  bird  to  do,  touched  the  water 
without  damage,  and  was  immediately  picked  out  and  ready  to  be 
tried  again. 

"A  second  trial  was  like  the  first  except  that  the  machine  went 
in  a  different  direction,  moving  in  one  continuous  gentle  ascent  as 
it  swung  around  in  circles  like  a  great  soaring  bird.  At  one  time  it 
seemed  to  be  in  danger,  as  its  course  carried  it  over  a  neighboring 
wooded  promontory,  but  apprehension  was  immediately  allayed,  as 
it  passed  25  or  30  feet  above  the  tops  of  the  highest  trees  there,  and, 
ascending  still  further,  its  steam  finally  gave  out  again,  and  it  set- 
tled into  the  waters  of  the  river  not  quite  a  quarter  of  a  mile  from 
the  point  at  which  it  arose.  No  one  could  have  witnessed  these  ex- 
periments without  being  convinced  that  the  practicability  of  me- 
chanical flight  had  been  demonstrated." 

Professor  Langley  also  made  public  a  supplemental  statement, 
giving  some  important  data  regarding  experiments.  He  said: 
"  The  aerodrome  or  flying  machine  has  no  gas  to  lift  it.  as  in  the 
case  of  a  balloon,  but,  on  the  contrary,  it  is  about  one  thousand 
times  heavier,  bulk  for  bulk,  than  the  air  on  which  it  is  made  to 
run,  and  which  sustains  it  somewhat  in  the  way  in  which  thin  ice 
supports  a  swift  skater.  The  power  is  derived  from  a  steam  engine, 
through  the  means  of  propellers,  but,  owing  to  the  scale  on  which 
the  actual  aerodrome  is  built,  there  has  been  no  condensing  appa- 
ratus to  use  the  water  over  and  over.  Enough  can  be  carried  for 
only  a  very  brief  flight,  a  difficulty  which  does  not  belong  to  larger 
machines  than  the  present  example,  in  which  the  support- 
ing surfaces  are  but  about  fourteen  feet  from  tip  to  tip.  The 
distance  flown  each  time  was  about  one-haif  mile.  The  rate  of 
speed  depends  (as  in  the  case  of  any  vehicle  on  land )  on  wbei  her  it 
is  going  on  a  level  or  up  hill.  In  the  case  of  this  last  trial  of  May  6 
the  machine  was  ascending,  that  is  to  say  in  was  going  up  hill  all 
the  lime,  and  went  through  a  distance  of  one-half  mile  or  more  in 
one  and  one-half  minutes,  or  at  the  rate  of  a  little  more  than  twenty 
miles  an  hour." 


Mr.   A.    S.  Dunham,  General  Manager  of  the  Ohio  Southern 
road,  has  lesigned. 

Mr.  H.  A.  V.  Post,  of  New  York,  has  been  chosen  President  of 
the  Chattanooga  Southern. 


Mr.  H.  W.  Matters,  Purchasing  Agent  of  the  Louisville,  Evans- 
ville  &  St.  Louis,  has  resigned. 

Mr.  E.  P.  Huston,  Joint  Receiver   with   Mr.  E.  O.  Hopkins,  of 
the  Peoria,  Decatur  &  Evansville,  has  resigned. 

W.  A.  Meagher  has   been   nppointed   Master  Mechanic  of   the 
Gulf  &  Interstate,  with  office  at  Galveston,  Tex. 


Mr.  Charles  E.  Levy,  of  New  OrleaDS,   La.,  has  been   chosen 
President  of  the  New  Orleans  &  Western  Railroad. 


Mr.  O.  Emerson  Smith,  of  Portsmouth,  Va.,  has  been  appointed 
Receiver  of  the  Norfolk  &  Virginia  Beach  Railroad. 

Mr.  Walter  Layman  has   been   appointed   Master  Mechanic  of 
the  Ohio  River  Railroad,  vice  A.  L.  Courtrite  resignad. 

Mr.  Aldace  F.  Walker  has  resigned  as  Receiver  of  the  St.  Louis 
&  San  Francisco,  and  Mr.  J.  J.  McCook  is  now  sole  Receiver. 


Mr.  A.  J.  Beltz  has  resigned  the  position  of  Master  Mechanic  of 
the  Delaware,  Susquehanna  &  Schuylkill  Railroad  at  Drifton, 
Pa. 


Mr.  Joseph  Dickson  his  been  appointed  Receiver  of  the  Litch- 
field. CarroUton  &  Western,  in  place  of  Mr.  C.  H.  Bosworth,  re- 
signed. 

Mr.  F.  E.  House  has  been  appointed  Chief  Engineer  of  the 
Butler  &  Pittsburgh  road,  the  new  line  to  be  constructed  by  Car- 
negie interests. 

Mr.  F.  W.  Huidekoper,  of  New  York,  has  been  elected  Presi- 
dent of  the  Chicago,  Peoria  &St.  Louisroad,inplaceof  Mr.  Henry 
W.  Putnam,  Jr. 

Mr.  H.  H.  Swift  has  been  appointed  General  Car  Foreman  of 
the  Cincinnati,  Hamilton  &  Dayton  Railroad,  with  headquar- 
ters at  Lima,  O. 

Mr.  Charles  H.  Grundy  has  been  appointed  General  Manager  of 
the  Marshfield  &  Southeastern,  with  office  at  Marshfield,  Wis., 
vice  A.  A.  Hopkins. 

Mr.  J.  H.  Hill  has  been  appointed  General  Manager  of  the  Gal- 
veston, Houston  &  Henderson,  taking  effect  May  15,  with  head- 
quarters at  Galveston,  Tex. 

J.  H.  Reed  has  resigned  the  Vice-Presidency  of  the  Pittsburgh 
&  Lake  Erie  Railroad  Company,  to  identify  himself  with  the 
Carnegie  railroad  interests. 

Mr.  E.D.  Btonuer,  Master  Car  Builder  of  theMichigan  Central, 
has  been  appointed  Assistant  .Superintendent  of  Motive  Power  of 
that  road,  with  headquarters  at  Detroit.  Mich. 

Mr.  George  T.  Jarvis,  who  has  been  recently  appointed  Re- 
ceiver of  the  Louisville,  Evansville  &  St.  Louis  Consolidated  road, 
will  also  act  as  General  Manager  of  the  company. 

Mr.  M.  F.  Bonzano,  late  General  Superintendent  of  the  South 
Jersey,  has  accepted  the  position  of  General  Manager  of  the  Chat- 
tanooga Southern,  with  headquarters  at  Chattanooga,  Tenn. 

Mr.  W.  Cockfield  has  re.signed  the  position  of  Locomotive  and 
Car  Superintendent  of  the  Interoceanic  Railway  and  has  been 
appointed  Master  Mechanic  of  the  Mexican  Central,  at  San  Luis. 

Mr.  C.  H.  Doebler,  formerl}'  Master  Mechanic  of  the  Big  Four 
at  Wabash,  Ind.,  has  been  appointed  Master  Mechanic  of  the 
Eastern  division  of  the  Wabash  Railroad,  with  headquarters  at 
Fort  Wayne,  Ind. 


Mr.  Frank  J.  Zerbee  has  been  appointed   Master  Mechanic  of 
the  Michigan  division   of  the   Cleveland,    Cincinnati,  Chicago  & 
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St.  Louis,  with  headquarters  at  Wabash,  Ind.,  to  succeed  Mr.  C. 
H.  Doebler,  resigned. 

Mr.  W.  J.  Kamer  has  resigned  as  General  Manager  of  the  .St. 
Louis,  Belleville  &  Southern  road  and  the  Crown  Coal  and  Tow 
Line,  which  are  now  controlled  by  the  Illinois  Central,  and  the 
of3ce  has  been  abolished. 


Mr.  J.  Layng  has  been  elected  Second  Vice-President  of  the 
West  Shore  road,  in  addition  to  the  office  of  General  Manager, 
which  he  has  held  for  several  years.  He  is  also  the  second  Vice- 
President  of  the  Big  Four. 

Mr.  W.  R.  MoKeen,  Jr.,  has  been  appointed  General  Foreman 
of  the  locomotive  department  of  the  Vandalia  line,  with  head- 
quarters at  Terre  Haute.  He  retains  his  position  of  General  Fore- 
man of  the  car  department. 

Mr.  Thomas  Trezise,  Master  Mechanic  of  the  Philadelphia  di- 
vision of  the  Baltimore  &  Ohio,  has  been  transferred  to  the  Pitts- 
burgh division,  with  headquarters  at  Pittsburgh.  Mr.  E.  T.White 
succeeds  him  at  Philadelphia. 


Mr.   George  W.   N.   Reed,   formerly   Treasurer  of  the  Pratt  &, 
Whitney  Company,  of  Chicago,   has  been  elected  Vice-President 
and  General  Manager  of  the  company.     He  has  been  succeeded  as 
Treasurer  by  Mr.  J.  C.  Stirling. 

Mr.  C.  J.  Clifford  has  been  appointed  Superintendent  of  Motive 
Power  of  the  Chicago,  Lake  Shore  &  Eastern  Railway  Company. 
Mr.  E.  B.  Smith  is  appointed  Master  Car  Builder,  reporting  to 
Superintendent  of  Motive  Power. 

Mr.  I.  N.  Kalbaugb,  Master  Mechanic  of  the  Baltimore  &  Ohio 
at  Glenwood,  Pa.,  has  been  appointed  Division  Superintendent  of 
Motive  Power  of  that  road,  with  headquarters  at  Bahimore,  Md., 
to  succeed  Mr.  A   J.  Cromwell,  resigned. 


Mr.  G.  W.  Dickenson  has  been  appointed  General  Manager  of 
the  Northern  Pacific,  with  headquarters  at  Tacoma,  Wash.  Mr. 
W.  L.  Darling  has  been  appointed  Chief  Engineer,  with  head- 
quarters at  St.  Paul,  vice  E.  H.  McHenry. 

Mr.  W.  A.  Bell,  foreman  of  the  shops  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis,  at  Dillon  street,  Indianapolis,  Ind., 
has  been  appointed  Master  Mechanic  of  the  Louisville  division  of 
that  road,  with  headquarters  at  Louisville,  Ky. 

Mr.  T.  J.  Hennessy,  formerly  Traveling  Engineer  of  the  Michi- 
gan Central,  has  been  appointed  Division  Master  Mechanic  of 
that  road,  with  headquarters  at  Jackson,  Mich.  Mr.  Peter  Miller, 
Acting  Master  Mechanic,  has  been  made  Master  Mechanic. 

Mr.  E.  S.  Washburn.  Vice-President  of  the  Kansas  City,  Fort 
Scott  &  Memphis,  was  on  May  12  chosen  President  of  the  Kansas 
City  Belt  Railway  and  the  Kansas  City  Union  Depot  Company, 
positions  made  vacant  by  the  decease  of  Mr.  George  H.  Nettleton. 

Mr.  H.  G.  Frazer,  Auditor  and  Purchasing  Agent,  and  Mr.  E- 
Fairfax,  Treasurer,  of  the  Knoxville,  Cumberland  Gap  &  Louis' 
ville,  have  retired  from  their  respective  positions  on  account  of  the 
sale  of  the  road  to  the  Southern  Railway,  and  the  offices  have  been 
abolished. 


Mr.  E.  V.  Sedgwick,  formerly  Master  Mechanic  of  the  Mexican 
Central,  and  for  a  short  time  Locomotive  and  Car  Superintendent 
of  the  Interoceanic  Railway,  has  been  appointed  Superintendent 
of  Motive  Power  and  Superintendent  of  Transportation  of  the 
latter  road.  

Mr.  William  H.  Schoen,  of  the  Schoen  Manufacturing  Com- 
pany, and  a  brother  of  the  President  of  that  company,  died  on 
May  18,  aged  54  years.  Mr.  Schoen  became  associated  with  the 
company  at  the  time  of  its  organization  and  remained  with  it  up 
to  his  death. 

Mr.  P.  M.  Hammett  has  been  appointed  Division  Master  Me- 
chanic of  the  Boston  &  Maine,  at  Boston,  vice  Mr.  A.  B.  Barrett. 
Mr  D.  A.  Smith  has  been  appointed  Master  Mechanic  of  the 
Eastern,  Western  and  Northern  divisions,  with  headquarters  at 
Somerville,  Mass. 


Mr.  Bernard  Vogle  has  been  appointed  Mechanical  Engineer  of 
the  Delaware  &  Hudson  Canal  Company,  with  office  at  Green 
Island,  N.  Y.  Mr.  Vogle  has  been  with  this  road  for  nearly  ten 
years  as  Chief  Draftsman,  and  has  practically  occupied  the  posi- 
tion of  Mechanical  Engineer  for  the  past  three  or  four  years. 

Owing  to  his  protracted  illness,  the  Directors  of  the  Pennsyl- 
vania Railroad  have  granted  General  Superintendent  Mr.  F.  L. 
Sheppard  an  indefinite  leave  of  absence,  and  appointed  Mr.  J.  M. 
Wallis,  at  present  Superinteudent  of  Motive  Power  on  the  divi- 
sion. Acting  General  Superintendent  during  Mr.  Sheppard's  dis- 
ability. 

Mr.  Adolph  Buize  has  been  appointed  General  Purchasing  Agent 
for  the  Grand  Trunk  road.  At  one  time  he  was  Purchasing 
Agent  of  the  Missouri  Pacific,  but  recently  he  has  been  in  the  rail- 
road supply  business  at  St.  Louis.  The  Grand  Tiunk  heretofore 
has  not  had  a  Purchasing  Agent,  the  department  being  in  charge 
of  the  General  .Storekeeper. 

Mr.  J.  T.  Odell  has  resigned  as  Second  Vice-President  and 
General  Manager  of  the  New  England  Railroad  to  accept  the 
presidency  of  the  Butler  &  Pittsburgh,  projected  from  Butler  to 
Pittsburgh,  Pa.  His  headquarters  will  be  at  the  latter  place. 
Mr.  Odell  was  Vice-President  and  General  Manager  of  the  New 
York  &  New  England  and  its  successor,  the  New  England,  since 
1893,  previous  to  which  date  he  was  for  four  and  one-half  years 
General  Manager  of  the  Baltimore  &  Ohio. 


Mr.  William  S.  Sloan,  Second  Vice-President  of  the  Delaware, 
Lackawanna  &  Western  Railroad,  died  May  12,  of  paralysis,  at 
South  Wilton,  Conn.,  where  he  has  been  undergoing  treatment 
for  nervous  prostration  for  some  time.  Mr.  Sloan  was  the  son  of 
the  President  of  the  Delaware,  Lickawanna  &  Western.  He 
was  born  in  Brooklyn  in  18.59,  and  was  graduated  from  Columbia 
in  1882.  He  entered  the  service  of  the  Delaware,  Lackawanna 
&  Western  Railroad  and  rose  to  the  position  of  Second  Vice- 
President.  He  was  Vice-President  of  the  Fort  Wayne  &  Jack- 
son Railroad,  a  director  in  the  Bank  of  the  State  of  New  York,  a 
member  of  the  Executive  Committee  of  the  American  Tract 
Society,  treasurer  of  the  South  Dutch  Reformed  Church  and 
secretary  of  the  Columbia  College  Alumni  Association.  Mr. 
Sloan  was  of  a  quiet  and  studious  nature  and  greatly  interested  in 
the  work  of  the  Y.  M.  C.  A.,  having  been  one  of  the  heads  of  that 
association  in  this  country.  Mrs.  Sloan  and  five  children  survive 
him. 


Col.  Frank  K.  Hain. 


No  event  which  has  occurred  for  a  long  time  has  caused  so 
much  pain  and  produced  such  a  shock  to  those  who  knew  him, 
as  the  tragic  death  of  Colonel  Hain,  which  occurred  at  Clifton 
Springs,  N.  Y.,  on  May  9.  He  had  been  suffering  from  nervous 
prostration  for  several  months  and  had  gone  to  a  sanitarium  for 
rest  and  medical  treatment.  On  the  afternoon  of  the  9th  he  left 
the  institution  and  walked  down  to  view  the  railroad  station. 
Soon  after  he  was  discovered  under  a  moving  train,  some  of  the 
cars  of  which  had  passed  over  him.  When  taken  out  he  was  still 
living,  but  died  before  medical  aid  reached  him.  The  accident 
was  not  seen  by  any  one  and  it  is  not  known  how  it  occurred.  For 
the  following  particulars  relating  to  his  life  and  career  we  are  in- 
debted to  the  New  York  Herald: 

"  Colonel  Frank  K.  Hain  was  born  in  Berks  County,  Pennsyl- 
vania, about  fifty  years  ago,  and  commenced  his  railway  career  in 
early  youth  as  an  apprentice  in  the  machine  shop  of  the  Philadel- 
phia &  Reading  Railroad.  Here,  by  constant  attention  and 
unwearied  application,  he  early  in  life  fitted  himself  for  the 
eminent  position  he  afterward  occupied  among  American  en- 
gineers. 

"At  the  end  of  his  apprenticeship  he  entered  the  United  States 
Navy  at  the  age  of  twenty-one  as  an  engineer,  serving  tor  two 
years,  and  participating  in  some  of  the  most  memorable  naval 
engagements  of  the  laie  war.  Among  these  were  the  capture  of 
Foits  Jackson  and  St.  Philip  and  the  city  of  New  Orleans  by  the 
fleet  under  Admiral  Farragut. 

"  Withdrawing  from  the  navy  he  entered  into  still  more  active 
service  in  the  army,  in  which  he  win  reputation  as  a  brave  and 
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gallant  officer.  At  the  close  of  the  war  he  obtained  employment 
as  a  draughtsman  with  the  Delaware,  Lackawanna  &  Western 
Railroad  Company  at  Scranton,  after  which  he  entered  the  service 
of  the  Pennsylvania  Railroad  Company  at  Altoona.  Here  his  abili- 
ties as  an  executive  officer  were  soon  acknowledged,  and  he  was 
promoted  to  be  Superintendent  of  Motive  Power  for  the  Philadel- 
phia &  Erie  Division  of  the  road. 

"From  this  position  he  withdrew  to  accept  charge  of  the  de- 
signing department  of  the  great  Baldwin  Locomotive  Works,  of 
Philadelphia.  In  1871  he  visited  Russia  in  the  interest  of  the  firm 
and  spent  some  15  months  in  introducing  and  putting  into  opera- 
tion 20  anthracite  coal-burning  locomotives  which  he  had  previ- 
ously designed. 

"Colonel  Hain  was  offered  the  position  of  Superintendent  of 
Motive  Power  on  the  Erie  Railroad  two  years  later,  which  he  ac- 
cepted. He  afterward  became  General  Superintendent  of  the 
Keokuk  &  DesMoiues  Railroad,  maintaining  his  position  afterthe 
road  became  merged  into  the  Chicago,Rock  Island  &  Pacific  system 

"Colonel  Hain  was  best  known  to  the  New  York  public  through 
his  connection  with  the  elevated  railroads  of  this  city.  When 
the  New  Yoik  and  the  Metropolitan  Elevated  Railroad  lines  were 
leased  to  the  Manhattan  Company  it  was  found  that  a  competent 
man  was  needed  as  General  Manager  or  Superintendent.  Russell 
Sage  and  the  late  Jay  Gould  recommended  to  the  Board  of  Direc- 
tors that  Colonel  Hain  be  appointed  to  the  position." 

It  is  not  easy,  in  a  brief  summary  like  this,  to  do  justice  to  the 
life  and  character  of  a  man  like  Colonel  Hain,  as  ^he  was  gener- 
ally known  among  his  friends.  He  was  a  man  of  indefatigable 
industry  and  energy,  and  perhaps  in  the  position  which  he  occu- 
pied his  greatest  deficiency  was  his  inability  to  lay  responsibilities 
on  other  shoulders,  instead  of  assuming  them  himself.  The  re- 
markable record  of  the  road  which  he  managed  for  so  many  years, 
which  has  carried  many  millionsjof  passengers  during  that  period, 
with  almost  complete  immunity  from  accident,  excepting  through 
the  fault  or  carelessness  of  those  who  were  injured,  shows  how 
ably  and  conscientiously  every  department  was  supervised.  By 
day  and  by  nght,  in  sunshine,  fog  and  storm,  the  responsibility 
for  the  operation  of  this  road  was  borne  by  Colonel  Hain,  with 
little  relaxation  and  no  complete  relief.  More  than  a  year  ago 
there  were  signs  of  physical  failure,  but  against  the  advice  of 
friends,  he  continued  in  the  harness.  A  few  months  ago  work 
was  no  longer  possible,  and  he  received  leave  of  absence  and  went, 
it  was  reported.  South,  for  rest  and  recuperation.  The  few  weeks 
before  his  death  were  spent  at  Clifton  Springs. 

To  those  who  were  not  intimately  acquainted  with  him  he  was 
reserved  and  reticent,  but,  once  in  his  confidence,  he  was  a  genial 
companion  and  warm-hearted  friend.  He  was  deeply  interested 
in  his  occupation,  and  faithful  and  loyal  to  those  who  employed 
him — much  more  so  than  they  were  and  are  to  the  public,  which 
they  ought  to  serve  better  than  they  do.  In  his  domestic  rela- 
tions Colonel  Ham's  life  was  very  happy.  His  wife  was  a  true 
helpmeet  to  him,  and  guarded  him  in  every  way  possible  from  the 
cares  and  annoyances  incident  to  his  occupation.  To  those  who 
were  privileged  to  enjoy  the  friendly  and  confidential  talks  with 
him  in  his  own  household  they  will  always  be  a  memory  to  be  cher- 
ished as  long  as  life  lasts.  To  some  who  survive  him  his  life  and 
death  may  serve  as  a  warning,  by  others  it  will  be  tenderly  re- 
membered, and  to  all  he  may  be  an  example  of  faithfulness  and 
loyalty  to  duty. 


gjquipmeul  Holes. 


The  Passenger  Department  of  the  New  York  Central  road  has 
just  issued  a  new  summer  folder,  entitled  "America's  Great 
Resorts."  It  is  number  three  of  the  "  Four  Track  Series  "  of  fold- 
ers, and  is  replete  with  information  of  a  practical  kind.  All  the 
leading  resorts,  both  east  and  west,  are  mentioned  in  it, 
and  the  rates  and  time  from  New  York  and  from  Niagara  Falls 
approximately  given.  This  information  will  be  found  valuable  to 
those  who  contemplate  a  summer  trip,  in  arranging  the  details  of 
their  journey.  The  folder  is  handsomely  illustrated  and  contains  a 
large  and  accurate  map.  A  copy  of  the  folder  can  be  obtained  by 
sending  four  cents  in  stamps  to  Mr.  Geo.  H.  Daniels,  General  Pas- 
senger Agent  of  the  road,  New  York  City. 

The  Scientific  American  is  going  to  celebrate  its  fiftieth  anni- 
versary on  July  28,  by  issuing  a  special  number,  one  of  the 
features  of  which  will  be  a  prize  essay  on  the  "Progress  of  Inven- 
tion During  the  Past  Fifty  Years."  A  premium  of  |250  will  be 
paid  for  tlie  best  essay  of  not  more  than  2,500  words.  The  five 
next  best  essays  will  be  published  later  and  paid  for  at  regular  rates. 


The  specifications  are  out  for  200  cars  for  the  Chicago  Great 
Western. 


The  Florida  East  Coast  Railway  is  in  the  market  for  100  ven- 
tilated box  cais  and  100  flat  cars. 


The  Cold   Blast  Transportation  Company.,  Kansas  City,  is  in 
the  market  for  100  refrigerator  cars. 

The  Georgia  &  Alabama  road  is  in  the  market  for  six  locomo- 
tives, three  passenger  and  three  freight. 

H.  K.  Porter  &  Company  have  received  an   order  for  a  locomo- 
tive for  the  Rockhill  Stone  Storage  Company. 


The  Parkersburg  shops  of  the  Ohio  River  road  have  just  turned 
out  a  private  car  for  Vice-President  G.  A.  Burt. 

The  Lehigh  Valley  has  ordered  25  freight  and  5  passenger  loco- 
motives from  the  Baldwin  Locomotive  Works. 


The  Texas  &  Pacific  has  contracted  with  the  Moimt  Vernon 
Car  Manufacturing  Company  for  300  freight  cars. 

The  Pennsylvania  Railroad   has  received  two  large  wrecking 
cars  from  the  Industrial  Works,  of  Biy  City,  Mich. 


The  Erie  road  is  building  an  80,000-lb.  coal  car  which  is  to  be 
fitted  with  automatic  devices  of  the  Dumping  Car  Improvement 
Company. 

The  Southern  Railway  has  contracted  for  six  freight  engines 
with  the  Brooks  Locomotive  Works  and  four  with  the  Pittsburgh 
Locomotive  Works. 


The  Pullman  Palace  Car  Company  has  received  an  order  for  20 
passenger  cars  for  the  Brooklyn  Bridge  at  $3,200  each.  The  cars 
are  to  be  provided  with  electric  motors. 

The  Great  Northern  is  receiving 400  ballast  cars  from  the  Roger 
Ballast  Car  Company.  The  cars  are  combination  ballast,  coal 
and  ore  cars  with  a  capacity  of  20  cubic  yards  or  30  tons. 

The  Munising  Railroad  has  placed  orders  through  J.  T.  Gard- 
ner, Chicago,  for  200  flat  cars,  100  going  to  the  Barney  &  Smith 
Car  Company  and  the  other  100  to  Haskell  &  Barker  Car  Company. 

The  Chicago,  Milwaukee  &  St.  Paul  is  providing  a  convenient 
means  of  transporting  bicycles  without  damage  by  putting  in  its 
baggage  cars  overhead  rods  carrying  rubber-covered  hooks  on 
which  they  can  be  hung. 

The  Baltimore  &  Ohio  has  contracted  with  the  Safety  Car  Heat- 
ing and  Lighting  Company  for  the  equipment  of  200  passenger 
cars  with  the  Pintsch  light.  Pintsch  gas  plants  will  be  erected  at 
Baltimore,  Washington  and  Pittsburgh. 

According  to  the  statement  of  the  receivers  to  the  court,  the 
new  cars  for  the  Philadelphia  &  Reading  recently  ordered  were 
contracted  for  at  the  rate  of  |575.83  for  each  coal  car :  box  cars, 
.88  ;  gondola  cars,  $475.82  ;  refrigerator  oars,  |892.83. 


A  law  has  been  passed  requiring  the  Manhattan  Elevated  to 
light  its  passenger  cars  by  gas  or  electricity.  It  requires  40  per 
cent,  of  the  company's  cars  to  be  so  equipped  within  one  year, 
40  per  cent,  more  within  two  years  and  all  of  the  equipment 
vpithin  three  years.    

The  ten  switch  engines  budt  for  the  Chicago  &  Northwestern 
Railway  by  the  Schenectady  Locomotive  Works  are  equipped 
with  Latrobe  open  hearth  steel  tires,  Midvale  steel  connecting 
rods,  Nathan  lubricators  and  injectors,  five  with  American  and 
five  with  Richardson  balance  valve,  Ashcroft  gages  and  Ashton 
pop  safety  valve.  The  boilers  are  made  of  carbon  steel  and  cov- 
ered with  the  "  sail  mountain  "  asbestos  covering,  mentioned  in 
our  May  issue,  of  which  Bruner,  Sprague  &  Company,  of  Chicago, 
are  the  agents. 

Contracts  for  the  5,000  new  freight  cars  for  the  Baltimore  & 
Ohio  Railroad  were  given  out  early  in  the  month  as  follows: 
South  Baltimore  Car  Works,  1,000;  Pullman  Palace  Car  Company, 
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1,000:  Missouri  Car  and  Foundry  Company,  900;  Michigan-Penin- 
sula Car  Company .  800;  Barney  &  Smith  Car  Company,  800,  and 
Mount  Vernon  Car  Company,  500.  Of  this  order  1,800  are  single- 
hopper  cars,  1,800  box  cars,  1,000  coke  cars  and  400  double-hop- 
per coal  cars.  It  is  stated  that  the  buckeye  coupler  and  tlie 
Schoen  pressed  steel  bolster  will  be  used  on  all  of  tbeee  cars,  the 
Chicago  roof  on  the  box  cars,  and  that  the  order  for  springs  has 
been  divided  among  the  Pickering  Spring  Company,  the  A.  French 
Spring  Company  and  the  Chas.  Scott  Spring  Company.  The 
Davis  box  lid,  manufactured  by  the  Davis  Pressed  Steel  Company 
of  Wilmington,  Del.,  will  be  used  on  a  large  part  of  this  equip- 
ment. 


New  Locomotives. 


The  New  York,  New  Haven  &  Hartford  Railroad  Company  has 
recently  placed  an  order  with  the  Schenectady  Locomotive 
Works  for  20  heavy  passenger  locomotives.  They  are  to  bo  of 
the  American  type  with  20  by  24-inch  cylinders  and  73-inch 
driving  wheels  with  steel  centers.  The  engines  will  weigh  about 
134,000  pounds.  The  boilers  are  to  be  62  inches  diameter  in  the 
smallest  ring,  with  813  2-inch  tubes  12  feet  long.  The  firebox  will 
be  of  the  ''  toboggan"'  type  placed  on  top  of  the  frames  and 
will  be  9  feet  long  and  41  inches  wide.  The  boilers  are  to  have 
an  extended  wagon  top  with  radial  stays,  the  dome  being  on  the 
extension  of  the  viagon  top.  The  maximum  travel  of  valves  is  to 
be  6  inches.  The  guides  are  to  be  of  the  crocidile  form,  that  is, 
one  bar  above  and  the  other  below  the  cross-head.  The  boilers  are 
made  very  heavy, with  butt  longitudinal  joints,  sextuple  rivetted. 
The  specifications  were  prepared  by  Mr.  John  Henney,  Jr.,  Su- 
perintendent of  Motive  Power  of  the  line.  The  engines  will  be 
the  most  powerful  of  their  class  which  have  thus  far  been  built. 

The  Schenectady  Company  are  also  completing  five  Mogul 
freight  engines  for  the  Maine  Central  road.  These  will  have  20 
by  26-inch  cylinders  and  63-inch  wheels. 

Mr.  Harvey  Middleton,  the  new  Superintendent  of  Machinery 
of  the  Baltimore  &  Ohio  Railroad,  has  prepared  specifications  for 
some  new  heavy  ten-wheeled  passenger  engines  for  that  line. 
They  are  to  have  21  by  26-inch  cylinders  and  78-inch  driving 
wheels,  and  will  weigh  about  140,000  pounds.  Owing  to  the 
short  curves  on  this  line  the  total  wheel  base  of  these  engines 
will  be  only  24  feet  6  inches  and  the  driving  wheel  base  13  feet 
8  inches.  The  trailing  driving  axle  is  under  the  middle  of  the 
firebox,  and  the  other  wheels  are  placed  as  near^together  as  their 
diameters  will  pei'mit.  The  fiiebox  is  also  of  the  "toboggan" 
type,  placed  on  top  the  frames  and  with  an  extended  wagon  top 
and  radial  stays. 


Trade  Catalogues. 

[In  1891  tlie  Master  Car-Builders'  Association,  for  convenience  in  tlie 
flling  and  preservation  of  pamphlets,  catalogues,  specifioations,  etc., 
adopted  a  number  of  standard  sizes.  Tbese  are  given  here  in  order  that 
the  size  of  the  publications  of  this  kind,  which  are  noticed  under  this 
head,  may  be  compared  with  the  standards,  and  it  may  be  kaown  whether 
they  conform  thereto. 

It  seems  very  desirable  that  all  trade  catalogues  published  Phould  con- 
form to  the  standard  sizes  adopted  by  the  Master  Car-Builders'  Association, 
and  ttierefore  in  noticing  catalogues  hertafter  it  will  be  stated  in  brackets 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.] 

STANDARDS. 

For  postal-card  circulars 3%  inches  by  fi!^  inches. 

f3}4  inches  by  6  inches. 
Pamphlets  and  trade  catalog;ues -[  6  inches  by  9  inches. 

1.9  inches  by  12  inches. 
Specifications  and  letter-piper 8)4  inches  by  W%  inches. 

Illustrated  Price  List  of  Architects,  Engineers  and 
Draughtsmen's  Supplies.  F.  Weber  &  Co.,  Philadelphia. 
2.59  pages,  6  by  9  inches.  (Standard  size.) 
This  is  an  elaborate  catalogue,  which  gives  a  great  deal  of  detailed 
information  about  the  materials  and  instruments  used  by  archi- 
tects, engineers  and  draughtsmen,  and  sold  by  this  firm,  but  it 
does  not  seem  to  call  for  special  comment. 

Catalogue  of  Pedrick  &  Ayee  Company.  Manufacturers  of 

Special    Railroad    Machine  Tools.    Philadelphia.     105  pages. 

6  by  9  inches.     (Standard  size.) 

The  tools  manufactured    by   this  company    include    Richard's 

patent  open-side  planer,  which  is   made  in  a  number  of  sizes. 


Full  descriptions  are  given  of  this  machine  and  also  illustrations 
showing  the  kind  of  work  which  can  be  done  on  tTiem  and  the 
method  of  doing  it. 

The  list  of  tools  of  this  company  also  includes  shapers,  plate- 
scarfing  or  planing  machine,  specially  constructed  for  scarling 
steel  ship  plates,  nutting  machines,  five  forms  and  sizes  of  which 
and  various  attachments  for  them  are  described  and  illustrated. 
These  attachments  include  universal  index-heads,  vertical  index- 
heads,  vertical  or  angular  attachments,  vises  for  holding  work, 
vise  chucks,  circular  attachments,  etc.  Following  these  are  a 
series  of  illustrations  showing  how  work  can  be  done  on  these  ma- 
chines with  direction  for  doing  it.  Among  the  other  tools  which 
are  made  by  this  company,  and  are  illustrated  in  this  publication, 
are  universal  grinding  machines,  portable  valve-seat  votary  plan- 
ing machine,  chucks  for  holding  valves  while  jthey  are  being 
planed,  portable  crank-pin  and  wrist-pin  turning  luachines, 
horizontal  boring  and  drilling  machines,  cylinder  boring  and  fac- 
ing machines,  portable  cylinder  boring  machine,  and  various 
tools,  chucks  and  other  devices,  to  be  applied  to  the  machines 
which  the  company  makes. 

Another  apparatus  is  intended  for  heating,  setting  and  remov- 
ing tires.  "It  consists  of  an  oil  tank  and  a  furnace,  the  latter 
having  over  the  fire  grate  four  retorts;  the  first  three  of  them  for 
making  gas,  and  the  fourth  for  heating  the  compressed  air.  The 
three  gas  cylinders  are  connected  together  so  that  the  gas  in  its 
passage  from  the  first  retort,  where  the  oil  is  admitted,  becomes 
very  hot.  The  fourth  cylinder,  being  in  the  hottest  place,  heats 
the  air  to  about  the  same  temperature."  The  oil  is  thus  converted 
into  gas  and  is  burned  in  contact  with  the  tires,  being  mixed  with 
air  in  the  burners. 

Other  machines  which  the  company  makes  are  Otto's  patent 
flue  cleaner,  a  jointer  for  facing  brasses  of  connecting  rods,  a 
locomotive  lath  motion  model,  etc. 

A  new  department,  which  has  been  added  to  the  establishment, 
is  that  for  making  air  compressors,  pneumatic  hoists  and  appli- 
ances used  in  connection  with  this  class  of  machinery;  the  exten- 
sive use  of  which  has  made  it  an  important  branch  of  the 
business.  Special  attention  is  now  given  to  this  department  and 
various  new  appliances  have  been  brought  out. 

The  catalogue  is  illustrated  by  excellent  wood  cuts,  is  well 
printed  and  has  a  good  index,  all  of  which  can  be  commended. 


The  Jungfrau  Railway. 

Competitive  plans  are  desired   by  the  Bureau  der  Jungfraubahn, 
Bahnhofstrasse  10,  Ziirich,  for  the  proposed   railway  to  the  summit 
of  the  Jungfrau.    The  sum  set  apart   for  the  purpose  of  making 
awards  to  the  successful  competitors  is  about  $6,000.    The  prizes  in 
question  are  offered  for  the  best  solution  of  three  diflferent  groups 
of  problems.    The  first  of  these  relates  to  the  construction  of  the 
line,  and  plans  are  desired  showing  the  tunnel  profile;  the  lining,  if 
any,  the  kind  of  permanent  way  and  superstructures  proposed  ;  the 
racks,  points  and  switches.     The  question  of  electrical  power  trans- 
mission from  the  [alls  on  theLutschine  River  is  also  included  in  the 
first  group,  together   with    the   designs  for   the  cars,  stations,  club 
buildings  and  elevator  from  the  last  station   to   the  mountain  sum- 
mit.   The  lift  of  the  elevator  is  dxed  at  328  feet,  and  the  shaft  is  to 
be  26  feet  in  diameter,  and  to  be  provided  with  stairways.    In  the 
second  group  of  problems  proposals  are    required   for   methods  of 
executing  the  work,  the   driving   of   the   tunnels,  removal  of  spoil, 
and  of  precautions  for  the  safety  of  the  men.  The  third  group  is  con- 
cerned with  the  tvorking  of  the  line,   and   competitors  should  deal 
with  the  question  of  maintenance  of  the   way,  the   electric  lighting 
of  the  tunnel,  cars  and  stations,  and  with  heating  of  the  two  latter 
by  the  same  agent.  Finally,  the  security  of  the  passengers  and  staff 
should  also  be  considered  in  this  connection.    Such  plansas  are  sent 
in  will  be  considered  by  experts,  on  whose  recommendations   the 
premiums  will  be  awarded.    Successful    competitors  will  have  no 
further  claim  on  the  committee,  as  the  prize  is  considered  to  be  con- 
sidered as  payment  in   full   for   the   use   of   the   premium   designs. 
Unsuccessful  designs  will  be  restored  to  their  originators  and    will 
remain  their  private  property. 

The  maximum  gradient  of  the  proposed  line  is  fixed  at  1  in  4, 
and  the  minimum  radius  of  curvature  at  328  feet.  The  maximum 
width  of  the  cars  must  not  exceed  8.2  feet,  and  the  greatest  height 
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9.84  feet.  The  speed  has  been  fixed  at  from  4.3  to  6.2  miles  oer  hour. 
The  water  power  available  is  5,000  horse  power  effective.  The  falls 
are  situated  at  about  flvelmilesf  rom  the  proposed  starting  point  of  the 
line,  which  will  be  about  1.5  miles  from  the  tunnel  portal.  The  total 
length  of  tunnel  will  be  about  6.2  miles.  The  latest  date  for  sending 
in  proposals  is  August  1  next. — Iron  Age. 


The  Steam  Boiler  Plant  of  the  National  Electrical  Expo- 
sition. 


The  Improved  Root  ;Water  Tube  Boiler,  manufactured  by  the 
Abendroth&  Boot  Manufacturing  Company,  of  New  York,  was 
selected  to  furnish  all  the  steam  used  at  the  National  Electrical 
Exposition,  now  open  in  New  York,  there  being  two  equal  units 
forming  one  battery  of  500  horse  power  of  boilers.  The  well-known 
anthracite  automatic  stoker,  manufactured  by  the  Wilkinson 
Manufacturing  Company,  of  Bridgeport  (Montgomery  County),  Pa., 
was  selected  to  handle  the  coal  supplied  to  the  fire. 

The  coal,  after  being  dumped  at  some  distance  from  the  boilers, 
in  the  rear,  is  taken  by  the  C.  W.  Hunt  coal  conveyor  and  carried 
along  the  side  and  a  little  past  the  front  of  the  boilers  where  it  is 
elevated  to  a  point  near  the  ceiling  from  whence  it  is  delivered 
through  tubes  to  the  hoppers  of  the  Wilkinson  Stokers,  and,  of 
course,  from  that  point  it  is  fed  uniformly  down  the  inclined 
grates,  burning  on  its  way  and  reaching  the  foot  of  the  grates  as 
ash,  and  finally  it  is  dumped  into  the  ash  pit  below. 

The  Hunt  conveyor  next  takes  the  ash  and  carries  it  back  to  a 
dumping  place  some  distance  in  the  rear  of  the  boiler,  dumping  it 
there  automatically. 

The  water  of  New  York  City  being  especially  well  adapted  for 
boiler  use,  no  filters  or  purifiers  were  considered  necessary.  The 
pump  supplying  feed  water  to  the  boilers  is  one  of  the  H.  R.  Worth- 
ington  Company's  make,  and  is  electrically  driven  by  one  of  Crock- 
er-Wheeler Company's  pump  motors:  The  pump  is  one  of  the 
"steeple  pattern,"  and  combined  with  its  motor  presents  a  novel 
and  elegant  appearance. 

Two  of  the  Root  feed'water  regulating  devices,  manufactured  by 
the  Abendroth  &  Root  Manufacturing  Company,  of  New  York, 
work  in  connection  with  the  boilers  and  feed  pump,  starting  the 
pump  automatically  when  the  water  level  in  the  boiler  falls  below 
its  proper  level,  and  again  stopping  the  pump  when  the  water  in 
the  boiler  tends  to  rise  above  its  normal  working  level. 

Thus  the  entire  working  of  the  boiler  is  made  automatic,  even  to 
the  damper  regulation,  which  is  effected  by  the  mechanism  made 
by  the  Locks  Damper  Regulator  Company,  of  Salem,  Mass. 

The  entire  operation  of  this  plant  is  so  safe  and  simple  that  it 
was  decided  to  put  it  in  charge  of  a  woman  to  show  conclusively 
that  if  steam-users  will  put  in  the  best  of  everything  that  the 
market  places  at  their  disposal,  and  if  they  will  equip  their  plant 
properly  throughout,  it  will  become  so  simple  in  its  operation  that 
a  woman  can  operate  it  as  well  as  the  most  expert  fireman. 

The  valves  used  in  the  main  steam  piping  are  especially  adapted 
to  high-pressure  and  ordinary  rough  handling.  They  are  heavy, 
straight  way  valves  with  an  outside  yoke  and  screw  and  are  made 
by  the  Chapman  Valve  Manufacturing  Company,  of  Indian  Orchard, 
Mass. 

The  pressure  carried  by  the  boilers  is  125  pounds.  This  pressure 
is  carried  along  the  main  steam  piping  to  a  point  just  beyond  the 
first  engine  and  there  it  is  reduced  by  a  reducing  valve  to  90  pounds, 
at  which  pressure  it  is  carried  to  all  theotherengineson  exhibition. 

At  the  exhibit  of  the  Ashcroft  Manufacturing  Company  two  Ed- 
son  recording  gages  will  be  found  in  operation,  one  recording  the 
pressure  of  steam  at  the  boiler  and  the  other  gage  recording  the 
pressure  on  the  low  pressure  side  of  the  reduction  valve. 

The  boilers  are  equipped  with  steam  gages  manufactured  by  the 
Ashcroft  Manufacturing  Company,  and  with  nickel  seated  pop 
safety  valves  made  by  the  Consolidated  Valve  Company,  both  of 
New  York  and  Bridgeport,  Conn. 

The  fine  smooth  black  finish  of  the  boilers  is  produced  by  the  use 
of  Dixon's  Graphite  Boiler  Front  Paint  made  by  the  Joseph  Dixon 
Crucible  Company,  ef  Jersey  City,  N.  J.,  whose  exhibit  will  be 
found  in  the  neighborhood  of  the  boilers.  The  mason  work  is  cer- 
tainly of  exceptionally  fine  appearance  and  is  most  creditable  to  the 
mason.  Garret  S.  Wright,  of  New  York. 

The  exhaust  piping  from  the  11  engines  will  probably  interest 
many  of  tha  visitors  to  the  Exposition  as  it  has  been  used  by  so 
many  electric  light  companies  for  this  purpose.  We  refer  to  the 
spiral  riveted  pipe  made  by  the  Abendroth  &  Root  Manufacturing 
Company,  of  New  York. 

Thebattery  of  improved  Boot  boilers  use  at  this  exposition  is  in- 


exact duplicate  to  the  twelve  batteries  of  boilers  used  at  the  cele- 
brated tunnel  plant  of  the  Baltimore  «&  Ohio  Railroad  in  Balti- 
more, Md. 

The  engines  on  exhibition  are  all  direct  connected  with  genera- 
tors with  two  exceptions. 

The  engines  will  be  found  arranged  in  the  following  order,  begin- 
ning with  engine  nearest  to  boilers  : 

The  Phcenix  engine  (the  only  compound  engine). 

The  Ball  &  Wood  engine. 

The  Straight  Line  engine. 

The  Harrisbugh  engine. 

The  Watertown  engine. 

The  Payne  engine. 

The  McEwen  engine. 

The  Weston  engine  (belted). 

The  New  York  Safety  engine  Ibelted), 

The  Case  engine. 

The  Shepard  engine. 

The  Woodbury  Engine. 

The  exhaust  from  all  of  these  engines  is  passed  through  a  Goubert 
feed-water  heater  and  then  sent  through  the  spiral  riveted  exhaust 
pipe  (placed  outside  the  building)  to  a  point  above  roof. 

All  the  feed  water  used  will  pass  through  this  heater,  thus  sup- 
plying the  boilers  with  a  bountiful  supply  of  water  heated  to  near 
212  degrees. 

Part  of  the  steam  pipe  covering  work  is  Keasbey  &  Matteson's 
magnesia  sectional  covering,  while  the  other  is  Gilmour's  as- 
bestos covering.      

Cast-iron  Wheels  in  Europe. 

Of  all  the  European  countries  Austria  is  the  only  one  where  the 
use  of  cast-iron  wheels  for  railroad  purposes  is  not  now  prohibited 
by  law,  and  where,  consequently,  their  manufacture  has  not  been 
entirely  killed.  Those  laws  originated  at  a  time  when  the  make-up 
of  such  wheels  was  far  from  the  present  state  of  perfection  as 
manufactured  in  the  United  States. 

The  general  use  of  these  wheels  in  the  LTnited  States  gave  to  the 
manufacturers  an  opportunity  of  improving  their  methods,  and  to 
furnish  better  ones,  so  that  the  manufacture  of  cast  iron  wheels  is 
to-day  a  large  industry  in  the  United  States,  and  it  is  said  there 
are  more  cast-iron  wheels  aianufactured  in  the  United  States  in 
one  day  than  in  all  Europe  in  one  year. 

That  cast-iron  wheels  are,  nevertheless,  well  liked  wherever  they 
are  used  is  proven  by  the  fact  that  the  Austrian  Government,  dur- 
ing the  past  year,  asked  its  representative  in  the  United  States, 
Mr.  Fr.  von  Emperger,  Consulting  Engineer,  71  Broadway,  New 
York,  to  make  an  investigation  of  the  American  practice.  Asa  re- 
sult of  this  investigation  the  Austrian  Govermnent  railways  placed 
an  order  with  a  prominent  car  wheel  maker  for  120  car  wheels  of 
the  standard  size,  for  the  purpose  of  using  them  on  freight  cars 
with  brakes.  The  lot  has  been  delivered,  but  cannot  be  u^ed  else- 
where than  within  the  Austrian  boundaries.  The  reason  of  this 
limitation  is  a  rule  of  the  German  Railway  Union  Code,  which  com- 
prises all  central  Europe,  or  at  least  all  the  States  neighboring  Aus- 
tria. This  rule  prohibits  the  use  of  brakes  with  cast-iron  wheels, 
and  the  interchange  of  cars  with  cast-iron  wheels  is  therefore  im- 
possible, except  within  the  Austrian  boundaries,  where  the  rail- 
way system  comprises  some  6,000  miles. 

If,  by  these  trials,  the  European  oflBcials  can  be  induced  to 
abolish  the  above-mentioned  rule  of  the  German  Railway  Union 
Code  there  would  be  a  bright  prospect  for  the  export  of  cast-iron 
wheels  to  Europe,  as  the  necessary  experience  and  skilled  labor,  as 
well  as  the  requisite  machinery,  cannot  be  had  anywhere  in 
Europe.  This  trade  is,  of  course,  limited  to  Austria  for  the  pres- 
ent, so  far  as  railways  are  concerned,  and  to  street  railway  equip- 
ment. 


The  BushneU  Car  Seats. 


The  eight  new  passenger  cars  for  the  Lehigh  Valley's  new  train 
between  New  York  and  Buffalo,  known  as  the  ''Black  Diamond 
Express,''  are  all  equipped  with  seats  made  by  the  Bushnell  Man- 
ufacturing Company,  of  Easton,  Pa.  The  two  trains  for  this  serv- 
ice are  among  the  finest  ever  equipped,  and  these  seats  were  se- 
lected for  their  beauty  and  excellence  from  the  samples  submitted 
to  the  company  by  competing  concerns.  They  are  finished  with 
specially  designed  mahogany  arm  rests,  and  are  upholstered  in  ma- 
hogany colored  frieze  plush. 

Since  Jan.  1  the  Bushnell  Manufacturing  Company  has  secured 
many  large  and  important  contracts  on  both  street  and  steam  rail- 
ways, among  which  may  be  mentioned  seats  for  20  sleepers  built  by 
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the  Wagner  Palace  Car  Company;  20  cars  for  Detroit  Street  Rail- 
way Company;  10  cars  for  Akron,  Bedford  &  Cleveland  Railway 
Company;  18  cars  for  Cleveland,  PainesviUe  &  Eastern  Railway;  20 
cars  for  Milwaukee  Street  Railway;  8  cars  for  Lehigh  Valley  Rail- 
road: 38  cars  for  Metropolitan  Street  Railway  of  Kansas  City;  10 
cars  for  Delaware,  Lackawanna  &  Western  Railroad;  15  cars  for 
Philadelphia  &  Reading  Railroad,  and  30  cars  for  Broadway  Cable 
Railway,  of  New  York. 

The  success  which  these  orders  indicate  is  the  result  of  excellence 
of  design  in  their  output,  coupled  with  the  high-grade  materials 
employed. 


The  New  York  office  of  the  Otis  Steel  Company  has  been  re- 
moved to  the  Manhattan  Life  Building,  No.  66  Broadway. 

Fox  Solid  Pressed  Steel  Company  have  removed  their  general 
offices  to  rooms  1405,  1407  and  1409,  in  the  Fisher  Building,  281 
Dearborn  street,  corner  of  Van  Buren  street,  Chicago. 

Mr.  James  McLaughlin,  recently  with  the  Philadelphia  Engineer- 
ing Works,  Limited ,  has  been  elected  Secretary  and  Treasurer  of  the 
Barr  Pumping  Engine  Company,  Philadelphia.  Mr.  W.  W.  Lind- 
say is  the  General  Manager  of  the  latter  company. 

The  Diamond  Machine  Company,  of  Providence,  R.  I.,  are  ship- 
ping to  the  Japanese  Government  a  large  order  for  grinding  ma- 
chinery received  tnrough  their  London  house.  The  shipment  com- 
prises a  large  number  of  articles,  including,  among  others,  ten 
of  their  large  size  water-tool  grinders. 

Carbon  Steel  Company,  manufacturers  of  acid  open-hearth  steel, 
locomotive  firebox  and  boiler  plates,  and  universal  plates  for 
bridge  and  building  purposes,  announce  the  removal  of  their  Chi- 
cago offices  to  rooms  1411  and  1413,  in  the  Fisher  Building,  281 
Dearborn  street,  corner  of  Van  Buren  street. 


The  Westinghouse  Air-Brake  Company  intend  putting  a  roof  over 
the  open  space  between  their  foundry  'and  blacksmith  shop  build- 
ings at  Wilmerding.  This  will  give  them  additional  foundry  room 
to  the  extent  of  50  by  500  feet,  in  which  they  will  erect  another  sys- 
tem of  flask  carriers,  thereby  increasing  the  output  of  their  foundry 
from  30  to  40  per  cent. 

The  Continental  Iron  Works,  Brooklyn,  N.  Y.,  have  supplied  four 
Morison  suspension  furnaces  to  the  Tnttle  Manufacturing  and 
Supply  Company,  of  Anaconda,  Mont.,  three  to  the  International 
Navigation  Company,  of  New  York,  for  the  steamer  Illinois,  and 
six  to  Wm.  B.  Pollock  and  Company,  Youngstown,  O.  Also 
several  to  the  Plant  Steamship  Company,  for  use  on  their  steamers. 

The  Franklin  Institute,  of  Philadelphia,  after  carefully  exanin- 
ing  into  the  merits  of  Cleveland  Twist  Drill  Company's  grip  sock- 
ets, have  awarded  the  firm  the  Edward  Longstreth  medal  of  merit. 
This  action  on  the  part  of  the  Franklin  Institute  endorses  the  com- 
pany's statements,  that  this  grip  socket  is  the  best  device  for  hold- 
ing and  driving  taper-shank  twist  drills  that  has  ever  been  intro- 
duced. 

The  Geometric  Drill  Company,  of  New  Haven,  Conn.,  has  removed 
to  their  new  factory  at  150  Ashman  street.  The  management  is  in 
the  hands  of  W.  J.  Smith,  as  heretofore.  H.  E.  Adt,  who  has  been 
connected  with  John  Adt  &  Son  for  15  years,  has  become  associated 
with  the  Geometric  Drill  Company,  and  will  be  in  charge  of  the 
business  department.  He  wiU  also  assist  in  the  designing  of  special 
machinery. 

Judge  Dallas,  of  the  United  States  Circuit  Court  for  the  Eastern 
District  of  Pennsylvania,  filed  an  opinion  on  the  6th  ult.  granting 
the  Ewart  Manufacturing  Company  a  preliminary  injunction  against 
James  H.  Mitchell,  restraining  the  latter  from  the  manufacture  of 
an  infringement  of  the  plaintiff  company's  patented  chain,  which 
is  known  as  the  "  Dodge  Chain,"  and  which  is  legally  manufactured 
by  the  Link-Belt  Engineering  Company,  of  Philadelphia,  and  the 
Link- Belt  Machinery  Company,  of  tlhicago. 


Mr,  E.  P.  Roberts,  Consulting  Engineer,  and  President  of  the 
Correspondence  School  of  Technology,  Cleveland,  O.,  has  been  ap- 
pointed Consulting  Engineer  for  the  Port  Clinton,  O.,  Electric 
Light  and  Power  Company.  He  is  also  engineer  for  the  Massillon 
Slate  Insane  Asylum,  Massillon,  O.,  having  charge  of  the  electrical, 
heating,  hydraulic  and  sanitary  work,  the  latter  two  departments 
being  taken  care  of  by  Mr.  E.  C.  Cooke.  Mr.  Roberts  is  also  Con- 
sulting Engineer  for  the  Columbus  State  Hospital.  All  these  are 
new  plants  on  which  bids  will  be  called  for  within  the  next  30  days. 


The  U.  S.  Standard  Drawn  Steel  Company  has  been  incorporated 
in  Ohio,  with  a  capital  stock  of  ^50,000,  and  will  manufacture  stay 
bolts  and  hollow  and  solid  shafting,  also'weldless  tubing  of  brass, 
copper,  iron  and  steel,  solid  cold  drawn  shapes  in  steel,  ana  solid 
and  hollow  billets.  The  officers  are:  President,  Samuel  A.  Sague; 
Vice-President,  L.  E.  James;  Secretary;  C.  E.  Westhafer;  Treas- 
urer, C.  H.  Rowland.  The  works  will  be  located  at  Cuyahago  Falls, 
O.,  and  the  general  office  in  the  Western  Reserve  Building,  Cleve- 
land, O.  Hydraulic  machinery  will  be  used  to  a  large  extent  in  the 
new  plant. 

The  Erie  Railroad  Company,  after  careful  investigation,  and  the 
consideration  of  a  number  of  plans,  have  contracted  with  the  Dodge 
Coal  Storage  Company,  of  Philadelphia,  Pa.,  tor  a  150,000-ton  storage 
plant  at  East  Buftalo,  N.  Y.  The  coal  will  be  stocked  in  nine  divi- 
sions or  piles,  each  of  about  17,000  tons  capacity.  The  plant  will  be 
constructed  under  the  patents  of  the  well-known  Dodge  system, 
with  the  latest  improvements,  including  a  complete  haulage  system 
tor  handling  the  cars.  The  efficiency  of  the  Dodge  system  is  in- 
dicated by  the  fact  that  every  railroad  using  it  has  contracted  for  a 
second  plant,  after  more  or  less  extended  experience  with  the  first. 


Mr.  T.  F.  DeGarmo  has  been  appointed  Eastern  Representative 
of  the  Chicago  Pneumatic  Tool  Company,  with  office  in  New  York; 
and  William  Mack,  as  Western  Representative,  with  office  in  Den- 
ver, Colo.  The  company  are  shipping  to  Europe  three  hundred 
(300)  machines  of  their  largest  size,  and  are  arranging  to  open  a 
branch  office  in  London.  They  have  ?dded  to  their  line  the  Man- 
ning Sand-papering  Machine,  which  is  meeting  with  great  success, 
and  has  proven  a  great  labor  saver  on  coach  work;  a  pneumatic 
car  cleaner  for  cleaning  upholstered  seats  and  carpets  in  the  car 
and  sending  the  dust  through  a  hose  out  of  the  window;  and  the 
Manning  piston  air  drill,  which  is  an  entirely  new  machine  on  the 
market. 


At  a  meeting  of  the  New  York  and  Brooklyn  Bridge  trustees, 
on  May  20,  the  Babcock  &  Wilcox  Boiler  Company  was  awarded  a 
contract  for  two  400  horse-power  boilers  for  $4,350.  The  Walker 
Manufacturing  Company,  of  Cleveland,  O.,  got  the  contract  for 
two  generators  of  400  kilowatts,  each  at  |15,849.  The  Southworth 
Foundry  and  Machine  Company,  of  Philadelphia,  received  the  con- 
tract for  two  600  horse-power  engines  at  $16,400.  Twenty  passenger 
cars,  48  feet  long,  and  provided  with  electric  motors,  were  ordered 
of  the  Pullman  Palace  Car  Company,  at  .53,200  each.  The  trustees 
authorized  Chief  Engineer  Martin  to  advertise  for  bids  for  an  ex- 
tension of  the  power  house  adequate  to  receive  the  additional 
machinery.  This  machinery  ordered  is  for  the  electrical  equipment 
for  switching  trains  at  the  terminals. 


Bids  for  the  machinery  and  electrical  equipment  for  the  new 
Bascule  bridge  at  N.  Halsted  street.  Chicago,  were  opened  on  May 
11.  The  machinery  bids  were  as  follows:  Vulcan  Iron  Works,  Chi- 
cago, $12,956;  Chas.  Kaestner&  Co.,  $15,845. 

The  bids  for  electrical  work  were  as  follows:  General  Electric 
Company,  S7,000;  Geo.  P.  Nichols  &  Bro.,  $6,272.50;  Vulcan  Iron 
Works  Company,  $5,379. 

The  contract  for  the  substructure  had  previously  been  let  to  Wil- 
son &  Jackson,  Chicago,  and  for  the  superstructure  to  the  King 
Bridge  Company,  Cleveland.  This  is  to  be  one  the  finest  equipped 
bridges  in  the  city,  and  is  to  be  of  the  same  pattern  as  the  Metro- 
politan Elevated  bridge  at  Jackson  street,  which  is  working  so  suc- 
cessfully. 


In  a  neat  little  pamphlet  issued  by  the  Standard  Paint  Company, 
2  Liberty  street.  New  York,  the  method  of  applying  "P.  &  B. 
Kuberoid"  car  roofing  is  described.  This  material  has  as  a  founda- 
tion the  best  felt  manufactured,  and  this  is  saturated  with  the 
"P.  &  B."  water  and  acid  proof  composition.  It  is  a  perfect  non- 
conductor, is  not  affected  by  changes  of  temperature,  is  permanently 
pliable  and  elastic,  is  easily  applied  and  is  claimed  to  have  as 
long  a  life  as  the  car  itself.  It  is  put  up  in  rolls  60  inches  wide,  each 
roll  containing  enough  to  cover  a  car.  The  same  material  has  been 
successfully  used  in  refrigerator  cars  between  the  floors.  The  "P. 
&  B."  insulating  papers  are  also  used  extensively  in  refrigerator 
car  insulation,  the  Merchants'  Despatch  Transportation  Company 
alone  having  bought  over  1,-500,000  square  feet  of  it  since  Jan.  1, 
1895.  The  ''P.  &  B.  Ruberoid"  roofing  for  buildings  is  put  up  in 
rolls  36  inches  wide,  containing  216  square  feet  and  is  claimed  to  out- 
last metal  roofs.  Its  use  is  advocated  for  round  houses,  train 
sheds,  boiler  houses,  etc. 
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The  Pedrick&  Ayer  Company,  1001  Hamilton  St.,  Philadelphia, 
who  manufacture  the  well  known  belt  driven  air  compressors, 
advocate  the  use  of  these  compressors  "in  series,"  which  is  accom- 
plished by  setting  the  automatic  regulating  devices  on  the  machines 
at  slightly  dilferent  pressures,  the  lowest  one  being  set  at  the 
minimum  pressure  desired.  The  others  are  set  between  this  mini- 
mum, and  th";  maximum,  so  that  they  take  up  their  work  in  suc- 
cession and  keep  at  it  until  the  maximum  pressure  is  reached,  each 
one  stopping  in  turn,  and  remaining  idle  until  more  air  is  required. 
This  is  claimed  to  be  a  very  decided  advantag-e  in  installing  an  air 
plant.  One  machine  can  at  first  be  installed,  and  when  the  require- 
ments call  for  more  air,  another  of,  the  same  kind  can  be  at- 
tached to  the  main  conveying  the  air  to  the  receiver,  not  in  any 
way  impairing  the  utility  of  the  first  machine,  and  this  process  of 
adding  machines  continued  as  long  as  the  demand  for  air  increases. 
This  plan  has  the  advantage  that  should  any  machine  become  worn 
and  require  repairing,  that  particular  machine  can  be  disconnected 
and  not  seriously  cripple  the  series.  It  is  urged  that  even  f  jr  large 
plants  these  belt  compressors  are  economical,  as  they  derive  their 
power  from  the  large  shop  engine,  which  is  ordinarily  more  eco- 
nomical than  the  much  smaller  steam  cylinder  of  a  steam  driven 
air  comprersor. 


Spencer  Miller,  Engineer  of  the  Cableway  Department  of  the 
Lidgerwood  Manufacturing  Company,  New  York  Citv,  has  returned 
from  a  four  months' visit  to  Europe  much  improved  in  health  and 
•^ringing  with  him  all  the  American  rights  under  the  patentsof  the 
Temperly  Transporter  which  the  Eidgerwood  Company  will  imme- 
diately place  upon  the  market.  The  Transporter  is  a  hoisting  and 
conveying  device  employing  a  suspended  beam  as  a  trackway.  The 
chief  points  in  its  favor  are  simplicity  in  operation,  low  cost  and 
extreme  flexibility.  No  skill  whatever  is  required  to  operate  the 
apparatus.  About  300  transporters  have  already  been  made  and 
the  device  has  therefore  passed  through  its  experimental  stage. 
The  British  Admiralty  have  adopted  it  for  coaling  battleships,  hav- 
ing recently  purchased  nearly  100  of  them.  Mr.  Miller  also  secured 
a  contract  in  Paris  from  the  new  Panama  Canal  Company,  tor  seven 
cableways  which  were  shipped  April  30,  to  Panama.  Mr 
Miller  has  recently  had  a  datent  granted  him  for  a  novel 
form  of  scoop  bucket,  which  has  been  thoroughly  tested,  and 
has  proved  entirely  satisfactory  in  loan  and  sand.  It  is  employed 
on  a  cableway.  The  bucket  is  lowered  to  the  toe  of  the  sand  bank, 
and  the  carriage  isrun  ahead  so  that  the  draw  of  the  hoist  rope  is 
approximately  parallel  with  the  slope  of  the  bank  and  the  bucket 
is  drawn  up,  thereby  filliog  it.  If  the  material  be  soft  the  bucket 
will  fill  without  guidance,  but  in  harder  material  the  bucket  has  to 
be  guided  by  a  man  following  it.  The  hucket  is  then  conveyed 
back  to  the  place  of  dumping,  and  by  virtue  of  lowering  the  bucket 
it  is  overturned  and  the  load  spilled.  Mr.  Miller  has  also  had  an- 
other patent  granted  him  for  a  novel  form  of  aerial  dumping  de- 
vice. 


Messrs.  S.  T.  Wellman,  J.  W.  Seaver  and  C.  H.  Wellman  an 
nounce  that  they  have  associated  themselves  together  under  the 
name  of  the  Wellman,  Seaver  Engineering  Company,  with  offices 
m  the  New  England  Building,  Cleveland,  O.  They  expect  to  make 
specialties  of  the  following  lines  of  construction.  Bessemer  and 
open  hearth  steel  plants,  including  the  most  modern  furnaces  and 
rolling  mills  and  special  electric,  hydraulic  and  pneumatic  machin- 
ery for  the  economical  handling  of  material  in  and  around  the 
works:  manufacturing  and  mill  buildings  of  every  description,  de 
signed  with  special  reference  to  economical  and  substantial  con 
struction;  coal  handling  and  storage  plants. 

They  are  the  owners  of  the  Wellman  Patent  Rolling  Open  Hearth 
Steel  Melting  Furnace,  which  is  now  in  operation  at  the  works  of 
the  Illinois  Steel  Company,  South  Chicago,  111.,  and  at  the  Stand- 
ard Steel  Works,  Burnham,  Pa.  They  also  own  the  Wellman  pat- 
ent method  and  machine  for  charging  open  hearth  furnaces,  in  use 
at  both  the  above  works  as  well  as  in  the  Homestead  Steel  Works 
of  the  Carnegie  Steel  Company,  and  the  Pencoyd  Iron  Works, 
Philadelphia,  Pa,  They  own  the  exclusive  right  to  manufacture 
the  Seaver  Patent  Coal  Elevator. 

Complete  plans,  specifications,  and  estimates  for  work  will  be 
furnished  in  any  of  these  lines  and  they  are  prepared  to  take  con- 
tracts for  the  same,  erected  and  in  working  order,  or  will  furnish 
the  drawings  and  superintend  the  construction  for  parties  desiring 
to  do  their  own  work.  They  will  act  as  Consulting  Engineers  for 
steel  works  desiring  their  services  in  that  capacity.  The  well-known 
metallurgist  chemist,  Mr.  Geo.  W.  Goetz,  of  219  Thirty-Fourth 
Street,  Milwaukee,  Wis.,  is  associated  with  the  company. 
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OF  OFFICIAL  CHANGES  IN  MAY. 
We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Butler  &  Pittsburg.— F.  E.  House  has  been  appointed  Chief  Eng- 
neer. 

BosI  on  &  Maine. — Mr.  P.  M.  Hammett  has  been  appointed  Division 
Master  Mechanic,  vice  A.  B.  Barrett,  at  Boston.  Mr.  D.  A.  Smith 
is  appointed  Master  Mechanic  of  Eastern,  Western  and  Northern 
divisions,  with  headquarters  at  Somerville. 

Baltimore  &  Ohio. — Mr.  I.  N-  Kalbaugh  has  been  promoted  to 
the  position  of  Division  Superintendent  of  Motive  Power,  with 
headquarters  at  Baltimore,  vice  A.  J.  Cromwell,  resigned.  Master 
Mechanic  Thomas  Trezise  has  been  transferred  to  the  Pittsburg 
division  with  office  at  Pittsburg  and  is  succeeded  at  Philadelphia 
by  V,.  T.  White. 

Chicago,  Peoria  &  St.  Louis.— Mr.  F.  W.  Huidekoper  has  been 
elected  President,  vice  Mr.  H.  W.  Putnam,  .Jr. 

Chicago.  Lake  Shore  &  Ea.'itei-n.—C.  J.  Clillord  is  appointed  Su- 
perintendent of  Motive  Power,  and  E.  B.  Smith  Master  Car 
Builder,  reporting  to  Mr.  Clifford, 

Chattanooga  Southern. — Mr.  H.  A.  V.  Post,  of  New  York,  has 
been  chosen  President.  Mr.  .Joseph  W.  Burke  has  retired  from  the 
position  of  receiver.  Mr.  M.  F.  Bonzano  has  been  appointed 
General  Manager,  with  headquarters  at  Chattanooga. 

Cleveland,  Cincinnati,  Chicago  <t-  St.  Louis.— Mr.  W.  A.  Bell 
has  been  appointed  Master  Mechanic  at  Ijouisville,  Ky.  Mr,  F.  J. 
Zerbee  has  been  apnointed  Master  Mechanic  at  Wabash,  Ind.,  vice 
C.  H.  Doebler,  resigned. 

Delaware,  Lackauanna  &  Western. — Mr.  Wm.  S.  Sloan,  Second 
Vice-President,  died  on  May  11, 

Delaivore,  Susquehanna  &  Schui/lkill.— Mr.  A.  J.  Beltz  has  re- 
signed as  Master  Mechanic  at  Drifton,  Pa. 

Delaware  &  Hudson  Canal  Co. — Mr.  Bernard  Vogle  has  been  ap- 
pointed Mechanical  Engineer,  with  office  at  Green  Island,  N  Y. 

Gulf  &  Interstate. — W.  A.  Meagher  has  been  appointed  Master 
Mechanic,  with  office  at  Galveston, 

GatvestoTi,  Ilou.sf on  &  Henderson.— Mr.  J.  H.  Hill  has  been  ap- 
pointed General  Manager,  with  headquarters  at  Galveston,  Tex. 

Grand  Trunk.— Mr.  Adolph  Butze  has  been  appointed  General 
Purchasing  Agent.  Mr.  Wm.  McWood,  formerly  Assistant  Me- 
chanical Superintendent,  has  been  appointed  Superintendent  of 
the  Car  Department  with  headquarters  at  Montreal. 

Interoceanic. — Mr,  E.  V.  Sedgwick  has  been  appointed  Superin- 
tendent of  Motive  Power  and  Superintendent  of  Transportation. 

Knoxville,  Cumherland  Gap  &  Louisville. — Mr.  H.  G.  Eraser, 
Purchasing  Agent,  has  resigned  and  the  office  is  abolished. 

Kansas  City  Belt  it  Kansas  City  Union.— Mr.  E.  S.  Washburn 
has  been  chosen  President,  to  succeed  G.  H.  Nettleton,  deceased. 

Louisville,  Evansville  &  St.  Louis. — Purchasing  Agent  H,  W. 
Matters  has  lesigned, 

Louisville,  Evansville  &  St.  Louis  Consolidated. — Mr.  Geo,  T. 
Jarvis,  Receiver,  will  also  act  as  General  Manager. 

Litchfield,  Carrolton  &  Western. — Mr.  Joseph  Dickson  has  been 
appointed  Receiver,  vice  C.  H.  Boswortb,  resigned. 

Mexican  Central. — Mr.  W.  CocUtield  has  been  appointed  Master 
Mechanic  at  San  Luis. 

Marsh  field  &  Southeastern. — Mr.  Chas.  H.  Grundy  has  been  ap- 
pointed General  Manager,  with  headquarters  at  Marshfield,  Wis, 

Michigan  Central. — Mr,  E.  D.  Browner,  Master  Car  Builder,  has 
been  appointed  Assistant  Superintendent  of  Motive  Power,  with 
headquarters  at  Detroit.  Mr.  J.  T.  Hennessy  has  been  appointed 
Division  Master  Mechanic  at  Jackson.  Peter  Miller  has  been  ap- 
pointed Master  Mechanic. 

Norfolk  &  Virginia  Beach. — Mr.  O.  E.  Smith  has  been  appointed 
Receiver. 

Nexv  Orleans  &  Western.— Mr.  Chas.  E.  Levy  has  been  chosen 
President. 

New  England.— Mr.  J.  T.  Odell  has  resigned  the  position  of  Sec- 
ond Vice-President  and  General  Manager. 

Northern  Pacific  Railroad. — G.  W.  Dickenson  has  been  appointed 
General  Manager,  with  headquarters  at  Tacoma,  Wash.  Geo.  H. 
Earle  is  Secretary  to  Receivers,  with  office  at  St.  Paul.  Minn.  W.  L. 
Dirling  has  been"  appointed  Chief  Engineer,  with  office  at  St.  Paul, 
vice  E.  H.  McHenry. 
Ohio  5ow<7if)-«.— General  Manager  A.  S.Dunham  has  resigned. 
Ohio  River. —  Walter  Layman  has  been  appointed  Master 
Mechanic,  vice  A.  Ij,  Courtrite,  resigned. 

Pennsylvania.— .J .  M.  Wallis,  Superintendent  of  Motive  Power, 
is  appointed  Acting  General  Superintendent  of  Division  during 
disability  of  Superintendent  F,  L.  Sheppard, 

Saginaw,  Tuscola  &  Huron.— SantovA  Keeler  has  resigned  as 
General  Manager.  The  President,  William  L.  Webber,  assumes 
the  title  of  that  office. 

St.  Louis,  Belleville  &  Southern.— Mr.  W.  J.  Karner,  General 
Manager,  has  resigned,  and  the  position  is  abolished, 

St.  Louis  &  San  Fra7icisco.— Mr.  Aldace  F,  Walker  has  resigned 
as  Receiver  and  Mr.  John  J.  McCook  is  now  sole  Receiver, 

Wabash. — C.  H.  Doebler  is  appointed  Master  Mechanic  at  Fort 
Wayne,  Ind. 

West  Shore.— Mr.  3.  D.  Layng,  General  Manager,  has  also  been 
made  Second  Vice-President. 


^mploximtnt 


A  yomng  man  desirous  of  advancing,  is  open  for  engagement  as 
Purchasing  Agent  or  General  Storekeeper;  has  had  about  six  years 
experience  as  general  storekeeper,  also  several  years  experience 
with  Mechanical  Department  accounts.  He  is  strictly  sober,  can 
furnish  Al  references.  Address  Storekeepee,  care  American 
Engineer  and  CarBdilder. 
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JULY,    1896. 


MASTER   CAR  BUILDERS'  ASSOCIATIO    . 

Proceeding's  of  the  Thirtieth.  Annual  Convention, 

The  thirtieth  annual  conveution  of  the  Master  Car  Builders' 
Association  was  called  to  order  at  Cjngress  Hall,  Saratogo,  N.  Y., 
June  17,  1896,  at  9.30  a.m.,  President  Leniz  in  the  chair.  After 
an  opening  prayer  by  a  local  pastor.  Col.  H.  S.  Haines  made  an 
interesting  address,  in  which  he  dwelt  at  considerable  length  on 
the  progress  in  car  construction  since  the  days  when  passenger 
cars  were  little  better  than  the  cabjoses  of  to-day.  He  said  that 
the  master  car  builder  of  to-day  must  be  an  engineer,  an  architect 
and  an  artistin  order  to  produce  the  magnificent,  safe  and  com- 
lortable  passenger  equipment  of  to-day.  In  freight-car  construc- 
tion the  great  reduction  of  dead  weight  tn  proportion  to  load,  is  to 
be  credited  to  the  master  cat  builders  and  still  fuither  progress  in 
this  direction  is  desirable  in  both  freight  and  passenger  equipment. 
With  the  high  speeds  desired  to-day,  the  capacity  of  the  most 
powerful  locomotives  is  taxed  to  haul  the  trains  required  and  if 
the  weights  of  cars  could  be  so  reduced  as  to  enable  a  locomotive 
to  haul  six  cars  where  five  are  now  pulled,  the  gain  would  be  a 
decided  advantage. 

He  was  followed  by  President  Leutz.  who  made  his  annual  ad- 
dress. In  it  he  said  that  in  the  13  months  from  June,  1895,  to  June, 
1896,  there  had  been  100  per  cent,  more  cars  built  and  rontracti  d 
for  than  in  the  preceding  13  months.  He  congratulated  the  associa- 
tion on  the  fact  that  its  standards  had  been  better  observed  thisyor 
than  at  any  time  in  the  past.  The  code  of  rules  reconstructed  on  the 
lines  suggested  by  the  Southern  and  Southwestern  Railroad  Club 
would  be  offered  to  the  association  for  adoption.  One  striking 
suggestion  he  made  was  in  relation  to  the  decisions  of  the  Arbi- 
tration Committee.  Last  year  the  committee  passed  on  380  cases, 
of  which  two  roads  were  interested  in  19.  As  these  decisions  in- 
volved much  labor  and  expense  he  recommended  that  a  road  tak- 
mg  a  case  to  the  committee  should  remit  with  the  papers  and  cor- 
respondence relating  thereto  a  check  for  $10.00,  which  would  be 
deposited  in  the  treasury  of  theasscciation. 

The  S'  cretary's  report  showed  a  total  membership  last  year  of 
373  and  at  the  present  time  of  388.  There  are  seven  additioial 
roads  represented  in  the  association,  and  the  otal  cars  represented 
at  present  number  1,309,391.  The  cash  received  by  the  secretary 
daring  tha  year  was  |8,979.  The  treasurer's  report  shows  a  bal- 
ance on  hand  June  11,  1895,  of  $4,916.33,  and  on  June  16,  1896  ,of 
$5,.509.91. 

The  dues  for  the  year  are  fixed  at  15.00,  as  heretofore. 

The  Auditing  Committee  was  appointed  as  follows:  E.  W. 
Grieves,  J.  N.  Barr,  T.  Fildcs.  They  reported  later  that  all  ac- 
counts had  been  found  correct. 

Committees  on  resolutions,  nominations  anel  obituaries  were 
also  appointed. 

Under  the  subject  of  new  business,  Mr.  F.  W.  Lane  was  elected 
an  associate  member.  It  was  dccideded  to  hold  two  sessions  of 
the  convention  per  day.  The  formality  of  a  roll  call  will  be  dis- 
pensed with  at  future  conventions  and  members  requested  to  turn 
in  their  names  on  cards  to  be  provideel  by  the  secretary.  The 
question  of  the  proper  loaeling  of  logs  and  rails  on  cars  is  so  press- 
ing that  a  committee  was  appointed  to  report  at  a  late  session  of 
this  convention.  The  committee  consists  of  Messrs.  Leeds, 
Bush,  Lewis,  Day,  Stark,  Haskell  and  Coller. 

A  resolution  strongly  endorsing  the  timber  tests  conducted  by 
the  Forestry  Division  of  the  U.  S.  Department  of  Agriculture 
was  passed  unanimously.  The  New  York  Central  &  Hudson 
River  Railroad  extended  the  courtesy  of  transportation  to  mem- 


bers, and  the  Delaware  &  Hudson  Canal  Company  tendered  an 
excursion  to  Lake  George  for  Saturdav  to  members  and  friends. 
These  courtesies  were  dulv  acknowledged. 

A  letter  was  read  from  the  Master  Blacksmiths'  Association, 
asking  that  members  urge  their  Master  Blacksmiths' Convention 
be  held  in  Chicago  in  September.  The  communication  was 
favorably  received  and  members  urged  to  act  in  accordance  with 
iis  request. 

Triple  V^alve  Tests. 

The  reports  of  committees  were  next  taken  up.  The  first  one 
called  for  was  that  on  "  Triple  Valve  Tests."  The  committee  is  a 
standing  one,  and  it  explained  that  it  had  received  no  valves  for 
test  during  the  year  and  therefore  had  no  report  to  make. 
Wheel  and  Track  Gages. 
The  Committee  on  Standard  Wfieel  and  Track  Gages,  which 
was  app:  intfd  to  co-r.perate  with  a  committee  of  the  American 
Railvvav  Ass  iciation,  reported  that  certain  tests  were  in  progress 
and  that  no  report  could  be  made  at  this  session. 
Tesis  of  Air-Brake  Hose. 
The  noon  hour  having  arrived,  topical  discussions  were  taken 
up,  under  a  rule  which  allowed  ten  minutes  only  to  each  topic, 
unless  the  time  was  extended  by  a  vote  of  the  association.  The 
first  subject  was  'Tests  of  .\ir-Brake  Hose."  Mr.  Barr  opened 
the  discussion  by  stating  that  he  had  for  some  time  been  testing 
hose  by  fixing  one  end  and  attaching  the  other  to  a  moving  cross- 
head  which  traveled  far  enough  to  give  the  hrseau  amount  of 
distortion  almost  sufficient  to  kink  it.  Different  brands  of  hose 
varied  to  such  an  extent  that  the  range  of  endurance  was  from 
300  to  3,800  hours.  The  hose  almost  invariably  failed  near  the 
nipple.  While  not  convinced  that  this  form  of  test  is  all  that  is 
desired,  Mr.  Barr  is  of  the  opinion  the  results  show  clearly  that 
in  the  effort  to  make  hose  that  will  stand  700  pounds"  pressure, 
the  manufacturers  have  made  the  hose  too  stiff  and  inelastic.  He 
is  now  trying  cotton-covered  ho.'e  capable  of  standing  300  pounds 
air  pressure  and  of  much  more  elastic  nature  than  the  common 
hose.  Numerous  questions  were  asked  by  members,  in  answer- 
ing which  Mr  Barr  stated  that  the  failures  at  the  end  compared 
to  those  in  the  middle  were  as  4  to  1.  Mr.  Schrojer  considered 
that  the  equality  of  the  rubber  determined  the  flexibility  and  du- 
rability of  the  hose. 

Pressed  Steel  Trucks. 
The  next  subject  was  "  Pressed  Steel  Trucks."  Mr.  Higgins 
said  that  there  were  90.000  pressed  steel  trucks  in  service  in  this 
country  and  that  the  type  had  passed  beyord  the  experimental 
stage.  Among  the  advantages  of  the  pressee]  strei  truck  he 
enumerated  the  decreaseei  weight,  fewer  parts,  less  liability  of 
getting  out  of  square,  and  improved  riding  of  cars.  The  saving 
in  weicht  varied  from  almost  nothing  to  as  much  as  3.000  pounds, 
according  to  the  design  of  the  diamond-frame  truck  to  which  it 
is  compared.  The  fewer  parts  meant  a  saving  in  the  cost  of  in- 
spection and  repairs,  and  the  squareness  of  the  truck  resulted  in 
fewer  sharp  wheel  flanges  and  easier  haulage.  The  improved 
riding  of  the  cars,  due  in  part  to  placing  the  springs  over  the  axle- 
box,  is  attested  by  the  disposition  of  the  train  men  to  ride  on  such 
cars  when  not  in  the  caboose.  The  claim  for  reduced  cost  of  re- 
pairs is  supported  by  several  cases,  in  one  of  which  only  .fl  was 
spent  on  these  trucks  for  every  $10  expended  in  repairs  to  an 
equal  number  of  diamond  trucks.  The  two  kinds  of  trucks  were 
in  the  same  service,  but  the  pressed  steel  trucks  were  only  one 
year  old  while  the  others  were  three  years  old.  The  arguments 
in  favor  of  the  diamond-frame  truck  are  the  saving  in  first 
cost,  repairs  more  easily  made  after  wrecks,  greater  facility  for 
inspection  of  wheels,  and  the  ease  with  which  wheels  can  be 
changed.  Of  these  the  facility  for  inspection  and  reduced  first 
cost  are  admitted,  but  the  experience  of  Mr.  Higgins  is  that  the 
pressed  steel  trucks  come  out  of  wrecks  in  better  shape,  and  that 
it  frequently  happens  that  cars  so  equipped  can  be  hauled  from  a 
wreck  on  their  own  trucks  when  diamond  trucks  are  a  total  wreck. 
The  difference  in  the  cost  of  changing  wheels  he  also  considers  to 
be  less  than  is  generally  supposed.  For  large  capacity  cars, 
the  pressed  steel  truck  seems  to  be  far  in  the  lead.     There  is,  fur- 
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thermore,  a  possibility   cf  arriving  at  a  standard  trucli  tlirough 
tliis  type. 

Mr.  Sanderson  had  tried  pressed  steel  trucks  in  heavy  service, 
and  the  results  were  not  satisfactory.  He  does  not  consider  that 
a  modern  pressed  steel  truck  should  be  compared  with  old  dia 
mond  trucks,  but  with  the  most  modern  and  best  designed  of  that 
type.  The  changing  of  wheels  at  small  interchange  points  he 
held  to  be  a  difficult  matter  with  pressed  steel  trucks.  Mr. 
Rhodes  called  attention  to  the  fact  that  in  modern  diamond- 
frame  trucks  the  number  of  parts  had  been  generally  reduced. 
Break-in-Twos. 

The  next  subject  discussed  was  "Break-in-twos."  Mr.  Waitt 
started  the  dit-cussion  by  stating  that  he  had  been  investigating 
the  matter  on  the  Lake  Shore  road  and  had  regular  reports  of  all 
break-in-twos,  whether  resulting  in  damage  or  not.  and  he 
had  found  that  for  the  first  five  months  of  1896  the  number  had 
been  467.  This  included  yard  and  road  service.  Of  these  break- 
ages 45  per  cent,  were  between  cars  equipptd  with  link-and-pin 
couplers  or  where  an  M.  C.  B.  coupler  and  a  link-and-pin  bar 
were  coupled  together.  Knuckle  opening  in  M.  C.  B.  bars  was 
responsible  for  26i  per  cent,  of  tlie  total  failures  and  21  per  cent, 
were  caused  by  the  bar  pulling  out  through  either  a  tail  bolt  or 
its  key  breaking  or  the  latter  falling  out.  The  remaining  7i  per 
cent,  of  breakages  were  from  miscellaneous  causes.  Of  the  fail- 
ures from  knuckle  opening  he  had  found  most  of  them  due  bo  a 
bad  adjustment  of  the  unlocking  gear,  there  not  being  slack 
enough  in  the  chain.  He  had  made  it  a  rule  that  all  coupler 
chains  should  have  at  least  3i  inches  slack  in  the  normal  position 
and  3  inches  if  possible. 

Mr.  Day  said  that  his  road  used  only  the  Janney,  and  he  could 
only  speak  of  that  bar,  but  he  had  found  that  the  old  small  un- 
locking pin  never  gave  any  trouble,  while  the  later  and  larger  pin 
frequently  jumped  and  allowed  the  coupler  knuckle  to  open.  Mr. 
Sanderson  said  their  greatest  trouble  was  with  locks  jumping  up 
on  M.  C.  B.  couplers  on  the  back  end  of  tenders.  Mr.  F.  H. 
Soule  says  that  the  pin  will  also  erf  ep  up.  The  latest  Janney  lock 
gives  no  trouble  whatever.  He  found  the  most  expensive  break- 
ages due  to  failure  of  tail  pins  and  that  pocket  drawbars  were  all 
right.  Mr.  Leeds  said  that  his  greatest  troubles  with  the  tail 
pins  occured  where  pins  U  inches  or  If  inches  in  diameter  had 
been  substituted  in  interchange  for  the  regular  3-inch  pins.  Mr. 
Rhodes  considered  manufacturers  should  give  attention  to  the 
lifting  or  jumpmg  of  locks,  and  also  to  the  unlocking  of  couplers 
with  toggles  on  the  locks  that  could  be  operated  by  a  severe 
shock  on  the  other  end  of  the  car.  Mr.  Barr  also  receives  reports 
of  all  break-in-twos  on  his  road  and  endorsed  wh.-t  had  been  said 
about  pins  creeping  up  and  jumping.  He  found  four  times 
as  many  failures  of  this  kind  in  M.  C.  B.  bars  as  in  link-and-pin 
bars.  Mr.  Potter  said  it  was  the  duty  of  the  members  to  place  all 
available  information  in  the  hands  of  the  manufacturers,  for  the 
railroads  alone  had  the  benefits  of  experience  in  the  use  of  the 
bars.  Mr.  Bronner  said  that  the  experience  of  the  Michigan 
Central  had  led  them  to  devote  more  attention  to  the  mainten- 
ance of  the  unlocking  gear.  Thesubject  was  finally  disposed  of 
by  making  it  a  subject  for  a  committee  to  report  on  next  year. 
Protective  Paints. 

A  short  discussion  took  place  on  the  kind  of  paint  best  suited  to 
the  protection  of  trucks  from  rust,  but  Mr.  Barr  cut  it  short  with 
the  sensible  suggestion  that  as  the  only  trouble  occurred  from 
the  salt  drippings  from  refrigerator  cars,  it  would  be  easier  to 
keep  the  drippings  off  the  trucks  than  to  protect  them  by  paint 
or  japan. 

Standards  and  Recommended  Practice. 

At  the  afternoon  session  the  first  report  to  be  read  was  that  on 
the  changes  in  standards  and  recommended  practice.  A  summary  of 
the  report  is  found  elsewhere  in  this  issue,  and  the  recommenda- 
tions of  the  committee  were  endorsed  with  a  few  minor  changes 
in  wording,  and  ordered  submitted  to  letter  ballot. 
Mounting  ^Vlleels. 

The  report  on  "Mounting  Wheels,"  also  published  on  an- 
other page,  was  discussed  briefly,  particularly  as  to  the  need  of 
the  "  reference  gage,"  and  finally  ordered  submitted  to  letter  ballot, 


The  report  on  "  Metal  Under  Frames  for  Freight  Cars  "was 
read  and  the  discussion  postponed  until  a  later  session. 

THURSDAY'S  SESSION. 

This  session  opened  by  the  secretary  rrading  a  letter  from  Mr. 
R.  H.  Wilbur,  of  the  Lehigh  Valley  Railroad,  accompanied  by  con- 
siderable inter  ;sting  correspondence  relating  to  the  opsration  of 
English  railway  clearance  houses  for  rolling  stock,  and  the 
methods  of  inspecting  and  interchanging  cars  in  England. 
Location  of  Air-Brake  Cylinders. 

The  report  on  the  "Location  of  Air-Brake  Cylinders  on  Freight 
Cars,"  an  abstract  of  which  we  will  publish  next  month,  was 
next  read.  This  report  advocates  that  cylinders  on  all  freight 
cars,  where  possible,  be  located  approximately  under  one  of  the 
side  sills,  and  many  members  opposed  it  in  the  belief  that  the 
rods  and  levers  cannot  be  made  uniform.  On  the  other  hand 
there  were  several  members  who  appreciated  the  convenience  it 
affords  for  repairs  and  favored  the  recommendations.  The  dis- 
cussion was  cut  short  by  the  special  order  of  business  at  10 
o'clock— the  rules  of  interchange. 

Rules  of  Interchange. 

Mr.  Adams  introduced  the  subject  by  giving  the  history  of  the 
inception  of  interchange  agreements,  and  introduced  Mr.  John 
Mullen,  now  President  of  the  Connecticut  River  Railroad,  who 
presided  at  the  first  meeting  called  for  the  purpose.  He  made  a 
brief  address.  The  report  of  the  Arbitration  Committee  was  then 
read  and  used  as  a  basis  for  revision,  and  as  this  report  was 
framed  on  the  rules  outlined  by  the  committee  of  31,  the  work  of 
revision  was,  of  course,  conducted  on  the  lines  of  owner's  respon- 
sibility. The  entire  code  as  recommended  by  the  Arbitration 
Committee  was  passed  without  change  except  in  two  paragraphs, 
which  changes  the  committee  itself  suggested.  Other  changes 
were  proposed  by  members,  but  they  were  voted  down  with  great 
regularity.  The  first  of  the  two  changes  made  was  the  striking 
out  of  the  clause  fixing  the  responsibility  for  cars  destroyed  upon 
tracks  of  roads  not  members  of  the  association,  upon  the  deliver- 
ing road.  The  second  change  was  to  add  a  clause  to  Rule  ')  (new 
code)  by  which  switching  roads  are  made  respons-iblc  for  new  de- 
fects which  occur  on  cars  while  in  their  position,  and  thev  are 
prevented  from  rendering  bills  for  parts  broken  on  their  roads. 
The  prices  given  in  the  committee's  report  were  revised  by  a 
special  committee  that  reported  at  a  later  session.  It  was  also 
decided  that  rulings  of  ihe  Arbitration  Committee  during  the 
year  on  points  not  fully  covered  by  the  rules  should  be  in  equal 
force  with  the  regular  rules  until  the  end  of  the  year. 
The  Metric  Si/stem. 

Noon-hour  discussions  were  next  taken  up,  the  metric  systun 
of  weights  and  measures  being  the  first  subject.  Mr.  Higgins  stated 
that  Win.  Sellers  &  Company  had  used  the  system  in  its  injector 
department  for  30  years  and  did  not  consider  it  a  success.  Several 
other  members  spoke  against  the  system  and  finally  the  associa- 
tion adopted  a  resolution  condemning  any  obligatory  use  of  the 
system,  such  resolution  to  be  sent  to  thecommitlee.s  and  individ- 
uals in  Congress  interested  in  the  bills  which  are  at  present 
before  that  body. 

Double  Buffer  Blocks. 

The  use  of  double  buflfer  blocks  in  connection  with  M.  C.  B. 
couplers  was  next  discussed.  Mr.  E.  D.  Bronner  advocated 
them,  claiming  that  the  cost  is  about  $5  per  car  and  the  reduced 
cost  of  maintenance  of  the  draft  gear  will  offset  this.  The  horn 
of  the  coupler  is  not  suited  to  take  the  buffing  strains,  as  it  is  not  in 
direct  line  and  is  not  of  sufficient  area.  Properly  placed  the  buffer 
blocks  had  not  in  Mr.  Bronner's  experience  given  any  trouble  in 
c  mpling  on  curves.  Mr.  Sanderson  thought  the  buffers  the 
cheapest  thing  available  to  take  the  buffing  strains.  Mr.  Rliodes 
said  that  before  the  M.  C.  B.  couplers  had  been  adopted  the 
buffer  blocks  were  used  in  the  East  and  were  only  kept  off  Western 
equipment  because  of  the  prejudice  against  them,  they  being 
known  as  "man-killers.''  When  the  M.  C.  B.  coupler  was 
adopted  the  Western  roads  hoped  to  be  able  to  employ  the  buffer 
blocks,  but  the  Eastern  lines  discarded  them  at  this  time, 
and    managers     of      Western      lines       quoted       this      action 
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as  a  reason  why  they  should  not  put  them  on.  The  C, 
B.  &  Q.  R.  R.  decided  a  few  monlhs  ago  that  all  its  cars  with 
M.  C.B.  couplers  should  he  filled  with  buffer  blocks.  Mr.  Mitchell 
said  that  of  the  44,000  freight  cars  owned  by  the  Brie  Railroad 
only  about  2,000  cars  were  without  buffer  blocks,  and  it  was  a  very 
unusual  thing  to  have  an  M.  C.  B.  coupler  head  broken  off  any 
of  their  own  car.*.  Mr.  Schroyer  believes  in  buffer  blocks.  Ex- 
lierlments  made  by  him  show  that  a  drawbar  spring  of  20,000 
pounds  capacity  is  entirely  compressed  by  a  ear  and  its  load  hav- 
ing a  total  weight  of  40,000  pounds  striking  a  car  of  the  same 
weight  at  a  speed  of  four  miles  per  hour.  As  these  speeds  are 
exceeded  innearly  every  switching  movement,  the  need  of  buf- 
fers is  apparent.  A  vote  was  passed  to  the  effect  that  the  ques- 
tion of  the  use  of  buffer  blocks  in  connection  with  M.  C.  B. 
couplers  should  be  submitted  to  letter  ballot  for  recommended 
practice. 

Location  of  Air-Brake  Cylinders. 

The  afternoon  session  opened  with  a  continuance  of  the  dis- 
cussion on  the  report  on  the  location  of  air-brake  cylinders.  Mr. 
Rhodes  described  some  experiments  being  carried  out  on  the  C,  B' 
&  Q.  R.  R.,  in  which  a  plain  tee  was  plactd  in  the  train  pipe 
instead  of  the  drain  cup,  and  the  cup  itself  locati  d  at  an  angle  in 
the  branch  pipe  and  so  designed  that  the  screen  can  be  readily 
removed  for  cleaning.  Mr.  Rhodes  stated  that  he  was  not  sure  of 
the  wisdom  of  making  any  change,  but  gave  the  description  as  a 
matter  of  possible  interest.  Mr,  Cloud  was  requested  to  state  the 
view  of  the  manufacturers  in  regard  to  the  construction  of  the 
drain  cup  and  said  that  in  their  opinion  the  difficulties  were  ovi  r- 
come  by  the  adoption,  about  two  years  ago,  of  a  stronger  screen, 
made  of  perforated  metal.  The  stopping  up  of  screens  only  oc- 
curred in  parts  of  the  surface  not  in  the  direct  path  of  the  air, 
and  did  not  become  serious  enough  to  prevent  action  of  the  brake. 
As  for  leading  the  branch  pipe  out  of  the  top  of  the  cup,  it  re- 
quiri  d  several  more  joints  and  unless  it  is  a  real  necessity  it  is 
undesirable. 

Axle  ami  Journal  Bo.v  for  SO,OUO-Pound  Cars. 

The  next  report  to  be  read  was  that  on  the  'Axle,  Journal-box, 
Bearing  and  Wedge  for  80,000-Pound  Cars,"  an  abstract  of  which 
we  publish  on  another  page.  This  admirable  report  v.  as  so  com- 
plete that  it  did  not  admit  of  much  discussion,  and  after  a  brief 
consideration  it  was  decided  to  submit  the  desiens  to  letter  ballot 
as  recommended  practice  for  one  year,  and  the  standing  commit- 
tee on  standards  were  instructed  to  report  on  their  behavior  in 
service  at  the  next  convention,  with  a  view  of  adopting  them  as 
standards  if  satisfactory. 

FRIDAY'S  SESSIONS. 

Metal  Underframes. 

The  report  on  metal  underframes  for  freight  cars  was  again 
discussed,  the  members  having  in  the  meantime  visited  the 
various  steel  cars  on  exhibition.  Mr.  Sanderson  spoke  of  the 
prospect  of  scarcity  of  wood  in  the  near  future  and  the  tendency 
toward  lower  prices  for  steel  shapes  as  favorable  to  the  prospects 
of  the  steel  car.  He  objected  to  the  use  of  truss  rods  in  steel  cars. 
The  greater  ability  of  the  steel  car  to  resist  the  forces  of  collision 
is  attested  by  experience  with  metal  tender  frames.  Mr.  Barr 
said  the  steel-car  question  was  growing  and  while  the  cost  was 
in  the  way  now,  the  day  was  coming  when  it  would  not  be  ;  he 
therefore  moved  that  five  members  be  appointed,  each  working 
independently,  to  present  a  design  of  a  steel  underframe  at  the 
next  meeting.  This  motion  was  carried  and  the  executive  com- 
mittee will  appoint  the  five  persons  later.  Mr.  Busii  said  that 
while  the  cost  of  the  steel  cars  was  now  an  obstruction  to  their 
adoption,  the  present  difficulties  would  be  overcome  only  by  ear- 
nest individual  effort,  and  he  had  therefore  promptly  seconded 
Mr.  Barr's  motion. 

Mr.  Joughins  gave  the  results  of  the  use  of  steel  cars  on  the 
Norfolk  &  Southern.  A  sample  car  built  four  years  ago  had  not 
had  one  cent  expended  on  i(s  frame  for  repairs.  The  road  had  a 
number  of  the  cars  built  last  year  at  a  cost  of  from  $40  to  $50 
more  than  the  cost  of  wooden  cars.  The  weight  of  the  flat  cars 
without  brakes  is  from  19,500  pounds  to  20,000  pounds,  and  the 
capacity  40,000  pounds.     He  thinks  rivets  may   be  all   right   but 


believes  that  properly  fitted  bolts  are  fully  as  acceptable  if  no 
actually  better.  He  does  not  believe  it  is  necessaiy  to  go  to 
patented  shapes  or  construction  to  obtain  a  good  ^car.  Mr.  Stir- 
ling, of  the  Universal  Construction  Company,  claimed  that 
patented  articles  had  contributed  much  to  the  progress  in  rail- 
roading, and  that  there  were  no  serious  difficulties  in  the  way  of 
using  patented  shapes  in  car  construction,  as  the  very  existence 
of  the  business  of  a  concern  advocating  such  shapes  depends  on 
the  availability  of  materials  for  repairs. 

Laboratory  Tests  of  Erake  Shoes. 
The  report  rn  '•Laboratory  Tests  of  Brake  Shoes'  was  nex* 
read.  Before  discussing  it  the  report  of  the  joint  committee  on 
road  and  laboratory  tests  of  shoes  was  read.  It  stated  that  pres- 
ent know  ledge  indicate  that  on  chilled  cast-iron  wheels  in 
freight  service,  wrought  iion  shoes,  C  mgdon,  hard  and 
soft  cast-iron  shoes  will  give  the  best  service,  and  at 
prisent  prices,  their  economic  value  will  be  in  the  order 
named.  Onchilhd  cast-iron  shoes  in  passenger  service,  where 
the  pressures  and  speeds  are  higher,  wrought  iron,  pressed  steel, 
Congdon,  hard  and  soft  cnst-iron  shoes  will  give  good  results 
and  their  value^is  in  the  order  named.  For  steel-tired  wheels  no 
recommendation  can  be  made  because  the  quality  of  the  steel  has 
so  much  influence  on  the  action  of  the  various  shoe  metals. 
The  di^cussion  brought  out  little  additional  information  except 
that  Mr.  Barr  stated  he  had  found  the  varying  thickness  of 
flanges  on  cast  wheels  made  it  inadvisable  to  use  flanged  shoes  on 
those  wheels.  The  committee  on  brake-shoo  tests  was  made  a 
standing  committee. 

Passenger  Car  Ends  and.  Platforms. 
The  report  on  "  Passenger  Car  Ends  and  Platforms"  was  next 
presented.  An  abstract  of  this  report  will  appear  in  our  next 
issue.  The  design  recommended  by  tlie  committee  embodied  good 
points  from  many  of  the  platforms  in  use  at  present  and  in  the 
discussion  the  committee  said  that  the  Eastern  Railroad  Associa- 
tion had  given  the  opinion  that  it  infringed  in  some  respects  on 
existing  iiatents.  The  design  was  therefore  presented  as  repre- 
senting the  best  practice,  and  roads  would  understand  that  if  they 
used  it  they  would  have  to  pay  royalties  on  some  features  of  it. 
Freight  Car  Doors. 
The  report  on  "  Freight  Car  Doors,"  publishea  elsewhere  in  this 
is-ue,  was  next  taken  up.  In  the  discussion  an  attempt  was  made 
to  have  the  committee  continued  for  another  year  to  present  a  de- 
sign of  car  door  and  fastenings  free  from  patents  and  capable 
of  meeting  all  requirements,  with  a  view  of  having  the  design 
adopted  as  a  standard.  A  parliamentary  tangle  ensued  which 
was  straightened  out  by  referring  the  matter  to  the  Executive 
Committee. 

Power  Brakes  and  M.  C.  B.  Specifications. 
The  noon  hour  having  again  arrived,  topical  discussions  were 
taken  up,  the  first  one  being,  "Will  a  railroad  company  be  con- 
forming to  the  law  requiring  power  brakes  on  cars,  regardless 
of  whether  its  brakes  meet  the  specifications  adopted  by  the 
M.  C.  B.  Association  ?"  The  legal  aspect  of  the  question  did  not 
receive  much  attention,  but  the  discussion  was  most  emphatically 
in  support  of  the  resolution  with  which  it  closed,  and  which  was 
proposed  by  Mr.  Mitchell,  namely,  that  "  It  is  the  sense  of  this 
meeting  that  brakes  whose  triples  have  not  met  the  test  of  the  M. 
C.  B.  Association  shall  not  be  considered  as  proper  brakes  for  use 
on  railway  equipment." 

Pockets  vs  Tail  Pins. 
Mr.  Hennessey  presented  an  argument  in  favor  of  pockets  in- 
stead of  tail-pins  in  draw-gears.  He  said  that  the  only  arguments 
for  the  tail-pin  were  first  cost  and  ease  of  removal  for  repairs; 
every  other  point  is  in  favor  of  the  pocket.  As  showing  the 
greater  safety  of  the  latter,  he  said  that  of  the  37,880  cars  on  the 
C,  M.  &  St.  P.,  95  per  cent,  were  equipped  with  pocket  bars,  and 
in  two  years  only  14  bad  failed,  causing  a  total  damage  of  1871. 
In  the  5  per  cent,  ecjuipped  with  tail-pins,  there  were  17  failures, 
costing  $2, aOO.  Mr.  Mitchell  offered  a  resolution  that  it  was  the 
sense  of  the  meeting  that  tail-bolts  should  be  abolished,  and  it 
was  carried. 
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Mending  Air-Brake  Hose. 
The  next  topic  was  the  mending  of  air-brake  hose,  and  Mr. 
Rhodes  produced  several  samples  that  had  been  splicfd  or  in  which 
punctures  had  been  closed  with  cement,  at  costs  ranging  from 
7|  cents  to  10  cents.  As  the  first  cost  of  the  hose  is  70  cents  the 
saving  is  considerable. 

Lead  Lined  i^s.  Filled  Brasses. 
A  discussion  on  solid  lead-lined  brasses  vs.  filled  shell  bearings 
for  freight  cars  brought  out  the  fact  that  either  worked  well 
when  properly  made,  the  chief  trouble  with  the  shell  brass  being 
the  small  bearing  on  the  axle  if  the  filling  is  melted  out  by  a  hot 
journal.  On  the  other  hand  if  the  shell  is  rightly  made  even  this 
difficulty  can  be  overcome.  The  lead-lined  solid  brass  is  evi- 
dently the  favorite,  however. 

Svbstitutio)!.  of  Triples. 
After  discussing  the  right  of  a  company  to  substitute  one  make 
of  triple  valve  for  another  in   cleaning  or  repairing  brakes  under 
the  interchange  rules,  it  was  decided  that  such  substitution  is  not 
proper  repairs. 

Uniformity  in  Car  Construction. 
Mr.  Soule  opened  a  discufsion  on  the  question  :  "  Is  it  desirable 
to  have  greater  uniformity  in  car  construction  V"     He  suggested 
adding  to  the  present  standards  certain  standard  dimensions  for 
center  plates  and  side  bearings.     While  not  ready  for  such  a  step 
now,  the  association  would  also,  he  thought,  find  it  desirable  at 
some  future  time  to  adopt  standard  shapes  for  metal  underframes. 
with  several  standard  lengths  for  each  shape.     Mr.  Peck  thought 
the   draft  rigging  should  be  standardized,   and   Mr.  Hennessey 
urged  standard  sizes  of  iron  for  arch  bars. 
Handholds. 
The  afternoon  session  opened  with  a  consideration  of  the  report 
on  "  Handholds  and  Heights   of  Drawbars."     The   recommenda- 
tions of  the  committee  were  amended  by  omitting  the  handhold 
in  the  center  of  the  end  of  the  car,  4  feet  3i  inches  above  the  rail. 
Coupler  Unlocking  Gears. 
The  report  on  "  Unlocking  Arrangements  for  M.  C.  B.  Auto- 
matic Couplers  "  was  next  presented  and  discussed.     The  report 
gave  considerable  information  about  present  devices,  but  recom- 
mended no  particular  design,  and  members  di  sued  from  the  com- 
mittee a  design  which  would  meet   the  requirements  of  as  many 
couplers  as  possible.     They  were  consequent!}'  instructed  to  pre- 
pare such  a  design  and  present  it  next  year. 
Stenciling  Cars. 
The  report   on  "  Stenciling  of  Cars,"  found   elsewhere   in   this 
issue,  was  next  received  and  the   recommendations  contained  in 
it  ordered  submitted  to  letter  balUit. 

Mr.  Leeds,  as  Chairman  of  the  Committee  a])pninted  on 
Wednesday's  session  to  report  on  "Loading  Poles,  Rails,  Etc.," 
presented  the  report,  the  recommendations  in  which  will  be  sub- 
mitted to  letter  ballot. 

Resolutions  of  thanks  to  those  who  had  extended  courtesies  to 
the  association  were  carried  unanimously.  The  election  of  officers 
resulted  as  follows:  President.  S.  A.  Crone;  First  Vice-President, 
E.  D.  Bronner;  Second  Vice-Presidert,  C.  A.  Schroyer;  Third 
Vice-President,  J.  T.  Chamberlain;  Treasurer.  G.  W.  DemaresI; 
Executive  Committee,  G.  W.  Rhodes.  P.  Leeds  and  M.  M.  Martin. 
A  call  for  suggestions  for  the  next  place  of  meeting  led  to  the 
proposal  of  the  following  places:  Old  Point  Comfort  Niagara 
Falls,  Chicago,  Denver,  Montreal. 
Adjourned. 


On  May  7  the  Michigan  Central  made  a  fast  run  over  its  Can- 
ada Southern  division,  covering  the  distance  from  Windsor  to  Fort 
Erie,  229.4  miles,  in  3  hours,  34  minutes,  89  seconds,  or  at  the  rate 
of  64.03  miles  per  hour.  One  stop  was  made  at  St.  Thomas,  of  4 
minutes  and  40  seconds,  so  that  the  average  speed  for  the  actual 
running  time  was  65.45  miles  per  hour.  The  train  consisted  of 
three  cars  weighing  230,000  pounds,  or  115  tons,  and  was  hauled 
by  a  19  by  24  ten-wheeled  engine  with  68-inch  drivers,  carrying 
160  pounds  of  steam.     The  engine    weighs   96,300  pounds  on  the 

drivers  and   27,200  pounds  on  the   truck,   or  a  total   of   123..500 
pounds. 


AMERICAN  RAILWAY   MASTER   MECHANICS'    ASSO- 
SOCIATION. 

Proceedings  of  the  Twenty-ninth  Annual  Convention. 

The  twenty-ninth  annual  convention  of  the  American  Railway 
Master  Mechanics'  Association  opened  in  Saratoga,  N.  Y., 
June  32,  1896,  President  Blackall  presiding.  After  an  opening 
prayer  the  association  listened  to  an  address  of  welcome  from  the 
president  of  the  village.  Mr.  Blackall  then  presented  his  annual 
address.  It  was  business-like  and  pointed,  and  besides  touching 
on  the  work  of  the  association  and  of  the  railroad  clubs,  dwell 
upon  some  of  the  advances  in  railroad  practice  during  the  year, 
among  others  improved  counterbalancing  of  locomotives,  reduo" 
tion  of  the  weights  of  reciprocating  parts,  and  rating  engines  on 
the  tonnage  basis.  He  said  that  economy  had  been  the  watch- 
word with  all  railroad  officials  during  the  year,  and  a  better  fue' 
efficiency  is  bemg  sought  everywhere.  Another  important  matter 
to  which  attention  is  being  directed  is  the  improvement  in  the 
condition  of  the  men  in  the  employ  of  the  railroad  companie-!. 

The  Secretary's  and  Treasurer's  reports  showed  the  membership 
to  be  683  and  the  balance  in  the  treasury  |S13.34.  The  Secretary's 
report  called  attention  to  the  fact  that  the  association  scholarships 
at  the  Stevens  Institute  had  not  been  fully  improved,  the  chief 
difficulty  being  that  after  one  year's  shop  experience  (as  required 
by  the  association)  the  candidate  is  not  familiar  enough  with  his 
scientific  studies  to  meet  the  severe  entrance  examinations. 

The  whole  matter  was  referred  to  a  committee  that  at  a  later 
session  made  a  report  in  which  they  notified  the  Association  that 
at  the  next  meeting  they  would  move  to  amend  the  constitution 
by  modifying  Article  7  to  pr  jvide  that  if  the  scholarships  are  not 
filled  at  the  spring  examinations  by  sous  of  members,  railroad 
employees  or  sons  of  railroad  employees  may  compete  at  the  fall 
examinations. 

Another  amendment  to  the  comtitulion  pi--sented  last  year 
was  adopted  at  this  time,  by  which  the  Secretary  of  the  associa- 
tion was  made  an  appointee  of  the  Executive  Committee.  After 
this  action  another  amendment  was  proposed  for  action  next 
year,  by  which  the  Secretary  is  not  to  be  a  member  of  the  Execu- 
tive Committee,  and  providing  for  three  Vice-Presidents  instead 
of  two  as  at  present. 

The  attention  of  the  association  was  called  to  a  report  of  the 
New  York  Railroad  Commission,  in  which  radial  stay  boilers  were 
condemned  as  Ifss  "afe  than  crown-bar  boilers.  The  subject 
was  made  a  special  order  of  business  for  Tuesday  at  noon,  and 
the  Coiimission  invited  by  telegraph  to  be  present. 

A  motiim  condemning  the  obligatory  use  of  the  metric  system 
was  adopted.  A  resolution  endorsing  the  work  of  the  Master 
Blacksmiths'  Association  was  passed.  Mr.  Henderson  read  a 
letter  from  Mr.  Bond,  of  the  Pratt  &  Whitney  Compiny,  in  which 
it  was  stated  that  the  concern  had  overcome  the  difficulties  in 
sawing  the  finest  slots  in  the  new  decimal  gage  and  would  in  a  few 
days  be  ready  to  deliver  the  first  lot  of  .'jOO  gages.  The  Schenec- 
tady Locomotive  Works  invited  the  association  to  visit  the  works. 
This  inviiation  was  accepted  and  the  time  fixed  for  2:30  Tuesday 
afternoon. 

Exhaust  Pipes  and  Steam  Passages. 

The  first  of  the  reports  from  committees  to  be  considered  was 
that  on  "Exhaust  Pipes  and  Steam  Passages,"  a  summary  of 
which  we  publish  on  another  page.  This  valuable  report  is  volu- 
minous and  accompanied  by  many  diagrams,  and  as  none  of  the 
memb?rs  had  received  any  copies  of  it  before  coming  to  the  meet- 
ing, the  discussion  was  altogether  in  the  nature  of  interrogations 
addressed  to  the  committee.  The  committee  was  continued  for 
another  year  with  the  understanding  that  a  number  of  roads 
would  be  asked  to  make  practical  tests  of  pipes  and  stacks  of  the 
form  recommended  by  it. 

Connterbalanci iig  Loeomctives. 

The  report  on  "  Counterbalancing  Locomotives,"  found  else- 
where in  this  issue,  was  next  presented.  The  Chairman,  Mr. 
Herr,  explained  that  the  rule  recommended  in  the  report,  while 
undoubtedly  correct  in  principle,  should  be  tested  in  practice,  in 
order  to  make  sure  that  the  coefficient  of  juj  of  the  weight  of  the 
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engine  was  best.  He  said  that  whether  that  amount  of  the  recip- 
rocating parts  could  be  left  unbalanced  or  not  might  be  found  to 
depend  in  a  measure  on  the  length  of  the  rigid  wheel  base  and  its 
effect  in  resisting  the  lateral  swaying  of  the  engine.  It  might  in 
a  similar  manner  be  influenced  by  the  weight  on  the  truck.  Mr. 
W.  H.  Marshall  said  that  it  might  also  be  influenced  by  the  total 
length  of  the  engine;  that  there  were,  for  instance,  many  10- 
wheeled  engines  running  weighing  from  100,000  to  130,000  pounds, 
and,  on  the  other  hand,  many  modern  8- wheeled  engines  of  the 
same  weight.  The  latter  were,  however,  considerably  shorter 
than  the  former,  and  the  difference  in  distance  from  the  center  of 
moments  of  such  heavy  parts  as  cylinders  at  the  one  end,  and  foot 
plates,  etc.,  at  the  other,  would  have  an  effect  on  the  coefficient. 
Mr.  Leeds  said  that  in  a  number  of  cases  of  bent  rails  he  had  in- 
vestigated, the  damage  had  always  been  done  at  speed  in  excess 
of  48  miles  per  hour.  In  each  case  the  engine  had  the  correct  total 
amount  of  counterbalance,  but  it  was  not  properly  distributed 
among  the  whet  Is,  there  being  a  shortage  in  the  main  wheels  and 
an  excess  in  the  others.  After  a  general  discussion  on  the  present 
practice  in  counterbalancing,  the  committee  was  continued  and 
instructed  to  make  arrangements  with  a  number  of  roads  for 
practical  trials  of  the  proposed  rule  during  the  year  and  report 
the  results  at  the  next  convention. 

Slide  Valves. 
The  third  report  to  be  considered  was  that  on  "Slide  Valves," 
which  we  publish  in  abstract.  Mr.  Quereau  called  attention  to 
the  fact  that  the  Allen  valve  not  onlv  had  the  advantage  of  the 
large  port  opening  at  early  cut-off,  but  that  it  was  possible  with 
it  to  greatly  reduce  the  lead,  with  the  result  that  at  a  six-inch 
cut-off  the  exhaust  op  ?ning  could  be  delayed  about  three-quarters 
of  an  inch  and  the  exhaust  closure  delayed  nearly  one  inch,  re- 
sulting in  an  increased  mean  effective  pressure  of  from  five  to 
eight  per  cent.  Mr.  Herr  said  that  on  the  Chicago  &  Northwest- 
ern Railway  they  had  been  able  to  add  tour  or  five  cars  to  a  40- 
car  train  by  reducing  the  lead  with  a  plain  valve.  Mr.  Forney 
asked  if  members  had  found  any  saving  in  fuel|resulting  from  the 
use  of  the  Allen  valve.  Mr.  Forsyth  said  that  he  was  also  inter- 
ested in  that  point  and  was  sorry  the  committee  had  not  con- 
sidered it  in  the  report.  Mr.  Vauclain  and  Professor  Goss  both 
testified  to  the  fact  that  engines  were  frequently  run  with  too 
early  a  cut-off,  and  that  there  was  no  economy  in  making  it  less 
than  six  inches.  Considerable  discussion  took  place  on  the  ap- 
pearance of  some  of  the  indicator  diagrams  in  the  report  and  the 
fact  was  brought  out  that  the  springing  of  the  valve  gear  of  the 
average  locomotive,  made  the  duplication  of  results  extremely 
difficult  and  would  probably  explain  the.vagaries  in  the  diagrams. 

TUESDAY'S  SESSION. 

Reciprocating  Parts. 
Tuesday's  session  opened  with  the  reading  of  the  report  on 
'Reciprocating  Parts,"  which  will  lie  published  in  abstract  in  a 
later  issue.  The  malleable  iron  piston  of  the  Norfolk  &  Western 
Railroad,  illustrated  in  the  .June  issue  of  this  journal,  attracted 
considerable  attention.  Mr. 'Vauclain  said  he  had  used  a  some- 
what similar  piston  of  cast  steel  with  the  bearing  ring  screwed  on. 
Hollow  piston  rods  were  mentioned  as  a  means  of  reducing  the 
weight  of  reciprocating  parts,  but  the  cost  is  considerable.  Mr. 
McKenzie  called  attention  to  the  fact  that  some  of  the  illustra- 
tions in  the  report  showed  no  shoulders  at  the  tiper  fit  of  the  rod 
in  the  piston  head  and  crosshead.  He  had  not  been  able  to  make 
that  construction  a  succfss.  Mr.  Forsyth  said  that  its  success  de- 
pended on  the  density  of  the  materials  employed.  If  the  metal 
surrounding  the  rod  is  soft  and  ductile,  it  will  stretch  and  pro- 
duce a  loose  fit,  but  if  hard  enough  the  fit  will  remain  perfect. 
Mr.  Thomas,  of  the  Soutnern  Railway,  said  he  had  used  steel 
pistons  with  cast-iron  rims  cast  on  to  them  to  obtain  a  suitable 
metal  for  contact  with  the  bore  of  the  cylinder. 

Cylinder  Bushiny. 
The  report  on  "  Cylinder  Bushings,'  published  on  another  page, 
led  to  animated  discussion  on  the  best  material  for  cylinder  cast- 
ings. Some  members  thought  that  if  a  strong,  tough  iron  was  em- 
ployed not  only  the  strength  but  also  the  wearing  (jualilies  would 


be  all  that  is  required,  and  that  the  false  valve  seats  and  bushings 
should  not  be  applied  to  new  engines.  Cases  were  cited  where 
engines  had  run  from  14  to  20  years  without  being  bushed.  The 
advocates  of  bushing  new  cylinders  held,  however,  that  powerful 
modern  engines  had  given  trouble  from  the  breaking  of  cylinders 
and  saddles  and  that,  when  the  metal  is  made  strong  enough  to 
resist  the  strains  to  which  it  is  subjected,  it  is  not  found  to  have 
as  good  wearing  qualities  as  in  older  and  smaller  engines.  The 
bushings  and  false  valve  seats  permit  the  use  of  a  strong  metal 
for  the  main  casting,  regardless  of  its  wearing  qualities,  while 
these  parts  can  themselves  be  made  of  harder  and  more  durable 
metal  than  it  would  ever  bo  possible  to  use  in  the  main  casting. 
Some  cases  of  reduced  fuel  consumption  on  account  of  the  reduc- 
tion of  the  friction  by  the  use  of  hard  bushings  and  valve  seats 
were  cited.  The  cost  of  bushing  is  not  great,  one  member  saying 
he  could  bush  a  30  by  24-inch  cylinder  for  $17,  and  Mr.  Vauclain 
stating  that  the  Baldwin  Company's  price  for  bushing  the  cylin- 
ders ard  valve  chambers  of  a  four-cylinder  compound  locomotive 
(six  bushings)  is  $12.5. 

Huh  Liners. 

The  report  on  "  Hub  Liners"  gave  several  examples  of  the  best 
current  practice.  The  discussion  touched  on  the  babbitting  of 
journal  box  faces,  with  which  some  members  had  excellent  re- 
sulis.  Some  were  in  favor  of  cast  iron  and  others  advocated 
orass  as  the  material  for  liners.  One  member  uses  a  liner  in  two 
parts  bolted  together  by  means  of  lugs  so  far  from  the  center  of 
the  axle  as  to  be  beyond  the  wheel  hub.  They  clamped  firmly  on 
the  axle  and  hid  the  advantage  that  they  could  be  applied  with- 
out taking  out  the  wheels.  Some  members  use  the  liners  on  new 
engines,  others  only  in  repairs. 

Radial  Stai/  vs.  Croii'ti  Bar  Boilers. 

The  noon  hour  bavins-  arrived,  and  Mr.  Rickard,  of  the  New 
York  Railroad  Commission,  being  present,  the  question  of  the 
relative  safety  of  radial  stay  and  crownbar  boilers  was  discussed. 
Mr.  Rickard  read  fro  n  his  report  the  paragraoh  tliat  hid  at- 
tracted the  attention  of  the  association.     It  is  as  follows : 

"In  the  explosions  of  locomotive  bailers,  which  have  taken 
place  in  this  State,  in  several  years  past,  many  of  them  have  been 
of  boilers  with  crown-sheets  supported  by  radial  stays.  While 
there  have  been  exposions  of  boilers  where  the  fireboxes  have 
been  constructed  with  crown  bars  and  rivets,  the  complete  de- 
struction of  fireboxes  in  the  former  type  was  absent  in  the  lat- 
ter. Much  has  been  said,  and  more  may  be  said,  as  to  the  rela- 
tive merits  of  crown  bars  and  radial  stays  in  such  construction. 
The  B  larrt  believes  this  is  a  subject  which  should  receive  the  ear- 
nest consideration  of  all  persons  engaged  in  boiler  construction." 

The  dis-ussion  was  almost  wholly  on  the  relative  merits  of  the 
two  general  types  and  nearly  all  of  the  testimony  was  in  favor  of 
the  radial  stay  boiler.  It  was  shown  that  instead  of  the  Commis- 
sioner's report  being  in  accordance  with  facts  the  very  reverse  of 
its  statements  was  true,  the  radial  stay  firebox  often  coming  down 
when  hot  without  excessive  damage,  while  the  crown  bar  boiler 
usually  exploded  disastrously  when  the  water  was  allowed  to  get 
too  low.  The  Commission  had  apparently  arrived  at  its  conclu- 
sions from  exp  rience  with  wide  firebox  engines,  and  had  not 
gone  into  the  matter  far  enough  to  ascertain  whether  the 
trouble  was  due  to  faulty  construction,  imperfect  inspection  and 
maintenance,  or  defects  in  the  general  type, but  unfortunately  these 
things  did  not  r.'ceive  consideration  in  the  discussion.  The  as- 
sociation c  )nfined  iiself  to  a  comparison  of  the  two  general  types, 
ami  terminated  the  discussion  by  passing  a  resolution  to  theeffect 
that  the  radial  stay  boiler  is  as  safe  as  the  crown  bar  boiler,  is 
easier  to  keep  clean,  and  more  economical  iu  repairs. 
Steam  Pipes  and  Joints. 

The  last  report  to  be  considered  at  this  session  was  that  on 
"Steam  Pipes  and  Joints."  The  dis3ussion  was  brief,  and  did 
not  bring  out  much  that  was  not  already  touched  on  in  the  report. 
The  report  appejrs  elsewhere  in  this  issue. 

WEDNESDAY'S  SESSION. 

The  Apprentice  Boy. 
The  first  report  at  this  session  was  on  "  The  Apprentice  Boy." 
This  report  dwelt  chiefly  on  the  possibility   of   giving  apprentices 
opportunities  for  instruction  in  the  sciences  and  the  methods  to  be 
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employed  in  furnishing  the  instruction.  Mr.  Briggs  said  tliat 
employers  had  but  little  control  over  the  boys  and  the  trouble  was 
chiefly  with  the  labor  organizations.  President  Smart,  of  Purdue 
University,  said  that  Purdue  was  in  a  helpful  mood,  and  if  there 
was  any  work  which  it  could  undertake  for  the  beiter  instruction 
of  apprentices  it  would  gladly  co-operate  with  the  association. 
The  university  is  already  perfecting  the  plans  for  a  mechanics' 
institute,  but  feels  that  in  the  instruction  of  apprentices  it 
must  first  find  out  what  was  needed.  Mr.  Forsyth  noticed  that 
the  committee  said  they  could  not  recommend  an  apprentice  sys- 
tem. He  believes  they  can,  and  that  they  should  be  requested  to 
report  at  the  next  convention  an  outline  of  shop  instruction  and 
also  an  outline  for  technical  instruction. 

Mr.  Miller  said  that  apprentices  should  be  required  to  come  up 
to  a  good  moral  and  physical  standard,  and  in  dealing  with  them 
it  should  be  borne  in  mind  that  some  were  ambitious,  and  would 
endeavor  to  fit  themselves  for  something  higher  than  a  mechanic, 
while  others  would  be  content  to  be  good  workmen.  Mr-  Herr 
said  that  a  proper  shop  trainmg  is  the  most  important  considera- 
tion, and  it  appeared  to  be  wholly  ignored  by  the  committee. 
The  great  question  is  how  can  we  handle  the  boys  in  the  shop  so 
that  they  can  most  improve  their  opportunities.  Mr.  McKenzie 
said  that  his  practice  was  to  make  a  careful  selection  from  among 
the  many  applicants,  and  to  give  each  boy  a  trial  of  one  year  at  a 
certain  pay.  If  at  the  end  of  that  period  he  had  made  creditable 
progress  his  pay  was  increased.  If  his  work  was  unsatisfactory 
he  might  be  permitted  to  continue  for  another  year,  but  if  he 
tlien  failed  to  make  a  good  showing  he  was  dropped.  Mr.  Barr 
though  the  subject  a  large  one,  and  believed  that  the  various  rail- 
road clubs  could  discuss  it  with  profit.  Mr.  Quayle  thought  it 
important  to  advance  the  boys  as  rapidly  as  their  ability  and 
efforts  warranted,  and  not  discourage  them  by  keeping  them  on 
one  class  of  work  longer  than  was  right.  On  the  C.  &  N.  W.  Ry. 
he  divided  app  entices  into  two  classes — those  with  a  common- 
school  education,  who  we.  e  carefully  instnicted  in  regular  shop 
practice — and  those  with  a  technical  education,  who  were  given  a 
special  shop  course,  and  to  whom  were  also  assigned  special  in- 
vestigations and  other  work  that  would  fit  tnem  for  advanced 
positions. 

Driving  Box  Wedge.i. 

The  report  on  "Driving  Box  Wedges"  was  next  considered. 
Mr.  McKenzie  believed  that  stationary  wedges  to  be  successful 
should  have  wide  faces.  The  frame  jaws  should  be  at  least  5 
inches  and  the  shoes  8  inches  wide.  He  recently  had  some  10- 
wheeled  engines  built  vi-ith  front  and  back  pedestal  jaws  parallel 
and  the  main  jaws  taper.  The  greatest  trouble  with  fixed  wedges 
was  in  the  use  of  shims,  there  being  considerable  pound  at  the 
boxes  before  even  very  thin  shims  could  be  inserted.  Mr.  Mc- 
intosh said  that  the  way  to  overcome  that  trovible  was  to  fit  the 
stationary  wedges  when  new  with  shims,  say  J  inch  thick,  and 
then  to  have  other  shims  varying  in  thickness  by  hundredths  of 
inch.  These  could  be  substituted  for  the  original  shims  when  the 
least  pound  appeared. 

Engine  and  Tender  Steps,   Etc. 

The  report  on  "  Engine  and  Tender  Stepj  "  published  elsewhere 
in  this  issue  was  not  discussed.  The  report  on  "Truck  Brake 
Hangers  "  had  not  been  printed.  It  was  read,  but  the  members 
were  not,  of  course,  able  to  discuss  it.  The  report  on  "  Loco- 
motive Grates"  was  deferred  until  next  year. 

Thickness  of  Wheel  Flanges. 

The  report  on  "Thickness  of  Wheel  Flanges'"  recommended  : 
1.  That  the  minimum  thickness  of  leading  engine  truck-wheel 
flanges  should  be  the  same  for  both  iron  and  steel  wheels;  2,  That 
the  minimum  thickness  be  1  inch,  measurtd  at  a  point  f  inch 
from  the  top  of  flange,  as  shown  on  the  appended  diagram,  Fig. 
3.  In  recommending  that  the  steel-flange  limit  be  the  same  as  in 
cast  iron,  the  fact  that  the  strength  of  steel  admits,  with  perfect 
security,  of  a  thinner  flange  has  not  been  lost  sight  of  by  the 
committee.  The  recommendation  is  based  purely  upon  econom- 
ical considerations  as  to  tire  wear. 

Some  members  endeavored  to  have  the  convention  go  on  record 
regarding  the  safety  of  a  wheel  flange  f  inch   thick,  but  the  asso- 


ciation refused  to  express  an  opi  lion,  and  passed  a  resolution  to 
the  effect  that  tlie  minimum  limit  of  flange  thickness  should  be 
1  inch,  and  that  in  the  measurement  of  the  flange  the  M.  C.  B. 
flange  gage  should  be  employed. 

Boiler  Tubes. 

The  report  on  the  thickntss  of  boiler  tubes  was  adopted,  and 
the  standard  of  the  association  made  to  conform  therewith. 

Resolutions  of  thanks  to  all  who  had  extended  courtesies  to  the 
association  were  passed.  The  commitee  on  subjects  for  next 
year  reported  twelve  subjects,  which  were  referred  to  the  Execu- 
tive Committee.  A  resolution  was  pas-sed  recommending  that 
locomotive  performance  sheets  be  made  out  on  the  ton-mile  basis 
instead  of  the  car  or  train-mile  basis. 

The  election  of  officers  resulted  as  follows  :  President,  R.  H, 
Soule;  First  Vice-President,  P,  Leeds;  Second  Vice-President,  R. 
Quayle;  Treasurer,  O.  Stewart.  The  Executive  Committee  met 
after  adjournment  and  appointed  John  W.  Cloud  as  Secretary. 

Mr.  John  McKenna  and  Mr.  A.  Galloway  were  elected  hon- 
orary members.  A  test  vote  on  the  next  place  of  meeting  resulted 
in  more  than  two-thirds  of  the  votes  being  cast  in  favor  of  Colo- 
rado Springs.  Other  places  mentioned  were  Old  Point  Comfort, 
Bar  Harbor,  Niagara  Falls  and  Cliicago. 

Adjourned. 


THE  MOST  ADVANTAGEOUS  DIMENSIONS  FOB 

LOCOMOTIVE  EXHAUST   PIPES  AND 

SMOKESTACKS.' 

BY  INSPECTOR   TROSKE. 


{Continued  from  Page  SO.) 

v.— EXPERIMEXTS  WITH   CONICAL    STACKS    WITHOUT    WaI>TS. 

In  order  to  determine  the  influence  of  the  waist,  similar  experi- 
ments were  made  with  the  three  funnebsLaped  stacks,  that  have 
already  been  mentioned.    Their  forms  are  given  in  Fig.  .37,  and  they 
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have  exactly  the  same  length  from  the  bottom  to  the  top,  as  the 
Stacks  with  the  waist  inclusive  of  the  foot  or  flare  at  the  bottom, 
which  was  4  feet  9.(58  inches.  At  their  lower  ends,  plates  1.18 
inches  thick,  and  1  foot  (i.BK  inches  outside  diameter  were  riveted, 
in  order  that  they  might  be  placed  upon  the  rings  that  have  been 
described.  These  rings  were  packed  with  wicking  in  this  instance 
also.  The  shortest  distance  of  the  nozzle  from  the  smallest  section 
of  the  stack  was  1.38  inches,  and  was  increased  by  steps  of  1.57 
inches  to  31. :i  inches. 

The  three  stacks  were  also  shortened  three  times.  The  results 
obtained  are  shown  in  Plates  IV.  and  V.  In  these  plates,  as  in  Sec- 
tion II  ,  the  zero  for  the  abscissas  of  the  nozzle  locations  is  taken 
from  a  point  17.52  inches  above  the  lower  end  of  the  stack,  in  order 
that  the  abscissa  values  in  all  of  the  plates  may  be  the  same. 

The  most  important  results  obtained  with  these  funnel-shaped 
stacks  are  that,  when  the  abscissas  on  the  scale  lines  ranged  from 
23.62  inches  to  39..37  inches,  which  means  that  the  nozzle  was  from 
6.1  inches  to  21.85  inches  below  the  actual  bottom  of  the  stack  {that 
is,  from  its  point  of  smallest  cross-section),  the  vacuum  lines  were 
straight,  which  means  that  the  vacuums  produced  varied  directly 
with  the  increase  in  the  nozzle  distance.  The  relations  existing 
between  vacuum,  nozzle  pressure  and  nozzle  position  are  here  of 
the  very  simplest  nature.     In   the  diagrammatic  representafions 

*  Paper  read  before  the  German  Society  of  Mechinic  il  Kngineors,  and 
published  in  Olasers  Animlcn  fur  Ocwerbc  und  Baiia-enen. 
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in. SHORTENED   CONICAL  STACKS  WITH  AN  INCLINATION  OF  I  IN  6. 

NOZZLE  DIAMETER  3.94  i"NOZZLE  DIAMETER  4.25  "'NOZZLE  DIAMETER  -4.75  in  NOZZLE  DIAMETER  -5.12  "•  NOZZLE  DIAMETER  -5.5 
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NOZZLE  DIAMETER  =  5.6  ■" 


PLATE  IV.-DETAIL  DIAGRAMS  OF  THE  HANOVFR  SMOKESTACK    AND  EXHAUST  NOZZLE  EXPERIMENTS. 

Note  1. — The  absciss 'T  (oozzle  positiODS)  in  stacks  without  a  waist  are  measured  from  a  point  17.52  inches  above  the  bottom  of  the  stacK  and 
18  90  inches  above  Ihe  highest  pirtion  of  the  nozzle. 
2.— The  four  curves  drawn  beneath  one  another  are  measured  from  the  same  base  and  represent  the  vacuums  produced  by  the  full  length 
stacli  and  the  same  shortened  three  times.    The  amount  of  each  shortening  (11.81  inches,  17.68  inches  and  27-56  inches)  is  marked 
at  trie  right  hand  end  of  each. 
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the  Hr.st  portion  of  the  line,  corresponding  to  nozzle  positions  of 
from  about  18.9  inches  to  about  23.(i2  inche.s  (which  is  from  1.38 
inches  to  6.1  inches  from  the  smallest  section),  curves  fbarply. 

This  is  because  at  first,  when  the  distance  of  the  nozzle  from  the 
opening  to  the  stack  is  short,  the  indraft  of  air  must  take  place 
through  a  small  conical  opening  as  shown  at  a  b  in  Fig.  38,  which 

Fig.  38. 


represents  a  vertical  section  of  the  current  of  steam  as  it  enters  the 
stack.  At  first,  with  that  nozzle  distance,  the  free  section  for  the 
admission  of  air  is  not  large  enough  to  secure  a  high  vacuum  with- 
out obstruction.  In  the  lines  of  the  diagram  in  Plate  IV.  the 
straight  lines  are  dotted  out  to  the  axis  of  ordinates,  in  order  to 
show  that  with  a  higher  vacuum  the  influence  of  a  small  area  for 
the  admission  of  air  makes  itself  felt  as  well  as  when  the  vacuum 
is  lower. 

Table  XV.  (a)  gives  the  values  of  the  three  ptincipal  points  of  the 
curve,  and,  under  6,  the  limiting  values  of  the  vacuum  for  nozzle 
distances  ranging  from  'lifit  inches  to  39  .37  inches,  and  consequently 
those  distances  between  which  the  vacuum  line  is  straight. 

Plate  IV.  gives  the  results  obtained  with  shortened  stacks. 
Whence  it  appears  that  the  straight  lines  recur  in  every  length  of 
stack  that  was  examined.  For  the  .sharpest  inclination  of  stack, 
namely  that  of  J,  even  where  the  nozzle  diameter  was  only  3.94 
inches,  the  lines  of  the  diagrams  are  nearly  straight  though  the 
stack  may  have  been  shortened  by  27.36  inches.  In  consequence  of 
the  very  low  vacuum  at  the  outset  (only  0.83  inch),  the  result  is, 
for  the  reasons  already  discussed,  that  the  first  portion  of  the 
curve  up  to  the  :23.(32-iuch.  point  is  likewise  straight,  but  it  curves 
for  the  slightest  shortening  of  the  .stack,  a  circumstance  which  is 
also  of  influence  with  both  the  other  stacks.  Plate  IV.  shows  very 
cleariy  the  very  great  influence  e.xerted  by  the  position  of  the  blast 
nozzle  on  the  height  of  the  vacuum.  It  is  also  laid  down  in  Table 
XVI. 

Both  of  these  tables  show  very  conclusively  how  great  is  the 
influence  of  the  difl'erent  locations  of  the  exhaust  nozz  les  upon  the 
action  of  the  draft,  and  how  it  can  be  utilized  for  the  total  increase 
of  the  same.  In  order  to  obtain  the  figures  for  a  slight  increase,  we 
experimented  with  a  funnel-shaped  stack.  It 
had  an  inclination  of  I,  and  its  smallest  diam- 
eter was  13  78  inches,  the  exhaust  nozzle 
opening  being  3.94  inches. 

With  the  nozzle  down  3.94  inches  this  stack, 
which  had  a  length  of  4  feet  9.68  inches  gave 
a  vacuum  of  1.97  inches  as  given  by  the  lines 
of  the  diagram  under  IV.  in  Plate  IV.  If  this 
stack  be  shortened  11.81  inches  (300  millime- 
ter.s)  at  the  top,  the  same  vacuum  can  be  ob 
tained  by  increasing  the  nozzle  distance  only 
3.15  inches.  With  the  stack  shortened  19.(8 
inches  at  the  top,  the  nozzle  distance  must  be  increased  from  3.94 
inches  to  10.24  inches.    In  like  manner  with  the  total  height  of  the 
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T.\ltLK  XVI.— Shortened  Stacks. 

[Conical  Stacks   IVithout  any  Waist.) 

1.  Stack  Diameter  =  13.78  in.    Inclination  of  J. 


Exhaust  Nozzle  Diameters. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

LoDgth  of  stack         

3.94 

1.61 

4.119 
1.31 
3.91 
1.10 
3.80 
0.83 
3.62 

4  33 

1.71 

2.17 
4.94 
1.81 
4.76 
1.5U 
4.61 
1.14 
4.37 

5.12 

2.40 
5.12 
2  00 
4.92 
1.69 
4.74 
1.30 
4.48 

5  51 

Full  Length {^ifirart^::::: 

Shortened  n.8.in.{Beg.nnm«:;:;: 

••     i968in.{^-j;;«:;:::: 

1.89 
4.49 
1.57 
4.35 
1.30 
4.21 
0.98 
1.02 

2  58 
5.19 
2.19 
4.96 
1.83 
4.81 
1.42 
4.49 

Uemarbs:  The  starting  or  beginning  value  of  the  vacuum  corresponds  to 
the  shortest  distance  of  the  nozzle  below  (he  smallest  cross-section  of  the 
stack,  or  1.38  inches.  The  maximum  likewise  corresponds  to  the  greatest 
distance,  or  31.30  inches. 


2.    Stack  Diamete"-  =  13.78  laches:  Inclination  of  j',. 


E 

&haust  Nozzle  Diameters. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Length  of  stack... 

3.91 

4.33 

1.74 

5.12 

5.51 

Full  Length 

Shortened  11.81  in 

19.68  in 

"          27. 56  in 

i  Beginning... 

■(  Maxi-nnm 

(  Begiunlng... 

1  Maximum 

I  Beginning 

\  Maximum 

f  Beginning 

•\  Maximum 

2.76 
1.47 
2.28 
1.31 
1.85 
4.17 
1.18 
3  90 

3.08 
4.92 
2.52 
4.69 
2  09 
4  51 
1.42 
4.22 

3.45 
5  28 
2.87 
3.11 
2,42 
4.94 
1  73 
1.62 

3.70 
5  46 
3.13 
5.M 
2.64 
5.02 
1.93 
4.79 

3.90 
5.59 
3  30 
5  32 
2.80 
5.U7 
2.09 
171 

Remarks:  Asinl,  iteo  happens  with  the  others,  that  the  maximum 
vacuum  is  obtained  with  Ihe  5.12  in  nozzle,  at  an  average  of  i8.15  in. 
and  with  the  5.51-in.  nozzle  at  26.58  in.  measured  from  the  smallest 
cross  section  of  the  stack. 

3.  Stack  Diameter  =  15.75  Inches:  Inclination,  ,'j. 


Exhaust  Nozzle  Diamete 

r. 

Inches. 

Inches.  Inches. 

Inches 

Inches. 

3.91 

1.33 

4.74 

5.12 

5  51 

Fui.iength { gif.tT^  :::::: 

Shortened.ll.8H0.{  «•;,«■-;;'«■•.•.■.:. 

••    •«««-!  ^I'r^irn'j;.".^::::. 

2.22 
3.78 
1  73 
3.18 
1.30 
3.30 
0.79 
3.15 

2.54 
4.(6 
2.00 
3.88 
1  54 
3.70 
0.96 
3.52 

2.87 
4.45 
2.32 
4.25 
1.81 
4  06 
1.18 
3.80 

3.15 

4.69 

2.5 

4.45 

2.00 

1.2.-) 

1  38 

4.(,0 

3.30 
4.82 
2.72 
4.57 
i  17 
4.35 
\.H 
4.13 

Remarks:  Accordinn  to  this  the  vacuum  anpertaining  to  the  slack,  that 
nas  been  shortened  27, .16  inches,  increases  if  the  position  of  the  nozzle  is 
drooped  from  1  38  inches  to  31.30  inches,  as  noied  in  Rem  .rk  2  %vith  Table 
XVI.    This  is  shown  in  percentages  in  Table  XVII. 

TABLE  XV I L 


13  78  in. 
13.78  •• 
13.75    •■ 


Diameter  of  exhaust  nozzle 

and  size  of  stack 

3.94  in. 

4.33  in. 

4.74  in. 

5.12  in. 

5.51  in. 

6  inclination 

13                   ^^               

12                                         

Percent. 
3.38 
2.30 
3.0O 

Per  cent. 
3.08 
2.00 
2.65 

Percent. 
2.83 
1.66 
2.22 

Per  cent, 
2.45 
1.47 
1  90 

Percent. 
2.16 
1.25 
1  70 

TABLE  XVI IL 


Nozzle  Location, 
ii  ches. 

Total  height  o( 
stack, 
inches. 

Vacuum, 
inches. 

Increase  in  ihe 
vacuum, 
per  cent. 

3  94 
3.94  +  11.81  =  15.75 
3.94  +  19  68=23.62 

57.68  +  3.94  =  61. 6J 
45.87  +  15.75=61.6-^ 
38.00+23.62=     .62 

1.97 
2.76 
3.23 

'lb' 
61 

stack  lessened  by  from  8.66  inches  to  13.37  inches,  the  action   of 
the  draft  remained  unchanged; 

Now   if  we  reduce  both   of  these  shortened  stacks  back  to  their 
first  total  height,  and  allow  for  the  original  location  of  the  nozzle 
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stack. 


u 


'^'\/ljj 


TABLE  XV. -Conical  Stacks  Without  Waists 
(a.)  Vacuums. 


("Beginning 

-[  Crown 

I.  End 

/"Beginning 
,.  {  Crown.  ... 
^''      lEnd 

f  Beginning 
Crown 
End 


ExbauBt  nozzle  diameters. 


Inches.  Inches.  Inches.  Inches.  Inches. 
3.94         4.31         4  74         5.12         5.51 


1.61 
4  09 
4.09 


2  76 
4.47 
4.47 


2.22 
3.66 
3.66 


4.49 
4  49 


3.08 
4.92 
4.92 


2.51 
4.06 
4.06 


2.17 
4.94 
4.94 


3.45 

5  28 
5.24 


2.87 
4  45 
4.45 


■2  40 
5.12 
5.12 


3.70 
5.46 
5.39 


3  15 
4.69 
4.69 


2.58 
5.19 
5.19 


3.911 
5  79 
5.39 


3.30 

4.82 
4.82 


Remarks. 


1.  The  abscissas  are  calculated  from  a  zero  point  17.52  inches 

above  the  siiiallesi   section  of  the  stack,  or  18.9  inches 
above  the  top  of  the  nozzle. 

2.  The  shortest  distance  of   the  nozzle  from  the  emallet  sec- 

tion of  the  stack  is  1.38  inches  and  the  greatest  is  31.30 
inches. 


IB.S0('<"e£LO)>'  i.OI»£R  £AI0)  t''l"(27"  a£LOIr  LOirS^  EJVO) 


(6.)  Vacuums  (or  Nozzle  Distance  of  from  23.62  Inches  to  39.37  Inches  (Lines  Straight). 


Nozzle 
Distance. 

Exhaust  Nozzle  Diameters. 

Stack  Diamete-. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Remarks. 

Inches. 

3.94 

4.33 

4.74 

5  12 

5.51 

13.78V.  { 

13.78'/,2 1 

IS.rsVis { 

23.62 
39..37 
23  62 
39.37 
2362 
39.37 

Difference. 
2.17  1        101 
3.41/        '•''* 

3J5}        "•" 

Difference. 
4-63}        0-95 

Difference. 

^:1?!-    "-99 

Difference. 

4^■?i}    '■«' 

Difference. 

The  nozzle  distance  of  23.6i 
inches    corresponds     to    a 
distance     of     5.32     inches 
from   th"!  smallest    section 
of  the  sta-k,  and   the  dis- 
tance given  as  39.37  inches 
to  one  of    21.85    from    the 
smallest  section. 

to  be  increased  from  11.81  inches  to  19.6.S  inches  (300  to  500  niilli 
meters),  the  other  ratios  remaining  unchanged,  the  vacuum  will  rise 
from  40  to  64  per  cent,  as  .%hown  in  the  following  table  No  XVIII. 

This  marked  increase  in  the  vacuum  ra'ses  the  question  as  to 
what  is  the  most  advantageous  relationship  to  establish  between 
the  length  of  the  stack  Zand  the  nozzle  distance  .<■  (Fig.  39)  if  the 
total  height  i?,  that  is  the  distance  from  the  nozzle  opening  to  the 
top  of  the  stack,  remains  the  same. 

This  question  is  answered  by  a  reference  to  the  e.xamples  given  in 
Plate  IV. 

Let  the  smallest  stack  diameter  be  15.75  inches  and  the  nczzle 
diameter  4.74  inches.  The  total  height  of  the  stack  measured  from 
the  nozzle  is  taken  consecutively  as  5  feet  2.99  inches  ;  5  feet  6  93 
inches  and  5  feet  10.87  inches. 

We  illustrate  each  one  of  these  latter  cases  as  examined  in  Fig. 
40,  and  we  see  : 

1.  That,  with  the  same  total  height,  the  vacuum  increases  with 
the  decreasing  length  of  stack,  the  nozzle  distance  being  increased 
by  equal  increments. 

2.  That  by  increasing  the  total  height  the  vacuum  also  increases. 
This  is  not  the  only  case  for  the  stack  with  a  diameter  of  15.75 

inches  cited  here,  but  also  for  all  of  the  other  stacks  whose  opera' 
tion  is  represented  under  IV.  in  Plate  IV. 

From  the  foregoing,  it  follows  as  a  matter  of  course  that  the 
stacks  should  be  shortened  at  the  upper  end,  while  the  smallest 
diameter  remains  unchanged.  In  this  case  the  sectional  area  of  the 
stack  becomes  more  contracted  relatively  to  the  cuireut  of  steam 
and  therein  lies  the  reason  for  the  increasing  vacuum  as  the  dis" 
tance  down  to  the  nozzle  is  made  greater. 

On  the  other  hand,  the  question  arises  as  to  the  effect  of  shorten, 
ing  the  stack  from  the  bottom,  leaving  the  sectional  area  at  the  top 
unchanged.  For  this  purpose  we  have  brought  together  a  group  of 
a  few  stacks  from  which  the  curvature  plates  have  been  taken  ; 
they  are  shown  in  Fig.  41,  and  from  them  we  see  : 

1.  That  with  the  decreasing  length  of  stack  and  the  correspond- 
ing increase  of  nozzle  distance,  the  total  height  remaining  un- 
changed, the  vacuum  decreases,  and 

2.  That  the  vacuum  incieases  again  as  the  total  height  is  made 
greater. 

The  decrease  is,  of  course,  so  slight  within  the  limits  of  possible 
practice,  that  it  is  of  scarcely  any  importance  at  all,  and  may  be 
entirely  neglected.  From  all  of  these  examples  it  seems  that  it  is 
advantageous  for  a  locomotive,  next  to  a  large  stack,  as  we  have 


already  discussed,  (a)  to  choose  a  liberal  total  height,  and  of  it  (6) 
use  about  six  or  seven-tenths  for  the  length  of  the  stack  itself,  and 
from  four  to  six-tenths  for  the  distance  from  its  base  to  the  nozzle. 
A  rule  that  will  suffice  for  locomotive  practice  is  to  make  the  total 
height  four  or  five  times  the  smallest  diameter,  whereas  the  former 
practice  has  been  to  make  it  from  six  to  six  and  a  half  times. 

From  the  data  given  above  it  will  be  seen  that  the  nozzle  dis- 
tance should  not  be  made  much  more  than  one  and  a  half  times  the 
smallest  diameter  of  the  stack.  As  a  general  thing,  we  will  secure 
a  suitable  relationship  if  we  make  the  stack  from  39.37  inches  (1 
meter)  to  47.42  inches  (1.2  meters)  long  above  the  waist  and  the 
nozzle  distance  from  17.72  inches  to  25.59  inches,  which  is  equal  to 
about  I'-i  rf,  as  shown  in  Fig.  42. 

Fig.  43. 


Fig.  42. 


fT^A 


The  influence  which  is  exerted  upon  the  action  of  the  stack  by 
the  means  and  method  of  conducting  the  products  of  combustion 
and  the  steam  to  it,  is  shown  in  the  following  investigations; 

(a.)  Suction  o}' the  Prmluvts  of  Combustion  by  the  Current  of 
Steam. 

The  suction  of  the  products  of  combustion  into  the  smokebox  or 
air  into  the  apparatus  is  accomplished  in  the  same  way  as  gas  or 
air  would  be  drawn  along  by  any  roughened  surface.  The  inner 
portion  of  the  stream  of  steam  carries  no  particles  of  gas  or  air 
with  it.  so  long  as  it  remains  closed.  Hence  the  greater  the  veloci- 
ty of  the  steam,  or  the  greater  the  velocity  of  the  surface  of  the 
mantle,  by  just  that  amount  will  more  gas  be  entrained,  as  is  also 
shown  in  Section  VIII. 
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Fig.  41. 
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(b.)    Shape  of  fhe  Foot  ofihe  Stack. 

What  influence  does  the  shape  of  the 
foot  of  the  stack  exert  upon  the  vacuum  ? 
As  the  result  of  experiments,  the  cylin- 
drical, the  conical  and  the  conico-cylin- 
drical  shape  ot  stack  came  to  be  applied. 
So,  in  order  to  learn  the  influence  of  each, 
we  make  a  comparison. 

1,  between  the  funnel-shaped  and  the 
waist-shaped  stack  ; 

2,  between  the  full  length  and;the  stack 
shortened  at  the  top,   wherein   the  two 
stacks  exactly  corresponded  at  their  upper  ends,  and  were  of  a 
given  length. 

Fig.  43  shows  two  of  these  stacks  having  a  having  a  total  height 
of  4  feet  11  inches  which  for  the  last  3  feet  4.02  inches  of  their  up- 
per ends  are  exactly  alike.  The  vacuums  obtained  with  stacks  of 
diflerentdiametersand  inclinations,  with  nozzles  of  3.94  inches  and 
4.74  inches  in  diameter,  are  shown  grouped  together  in  the  follow- 
ing table  XIX. 


yMCOi/M  J.  76  " 


TABLE  XIX. 

Vacuums  with 

Tunnel- 
shaped 
stacks. 

Inches. 

2.48 
3  23 

3  39 
4.17 

2  58 
3.27 

Stacks 

with 

waist. 

in 

Inclinalioi  J     '.d 

{^ 
Inclination  \.\d 

lit 

Inclination  \.\d 

\d. 

Inchnp. 

=  21.42 

=  13  78  nozzle  diameters 

=  14.72 

=  17  60 

=  13.78  nozzle  diameters 

=  14.25 

=  19..17 

=  1,1.75  nozzle  diameters 

=  16.22 

Inches. 

_  /3.94 

-  1  4.74 

(3  94 

-  14.74 

_  /3.94 

-  \4  74 

Inches, 

2..i8 
3.37 

3.43 
1.29 

2.60 
3.35 

T*^  f^     -    -  —  -/<-«-- 


'   y^ 'r\ 


B,Cfi£4T£ST  STACK  DUMET£^y./eLll' 


A -A- 


£,tifi£JtfEST'si'AC'(DtJIM£T£a  ^20*7' 


For  grea'er  nozzle  distances  than  these  shown  in  Fig.  43,  there 
is  a  similar  correspondence,  as  shown  by  the  lines  of  the  diagrams. 

Another  example  is  clearly  shown  in  Plate  III.  Here  a  full 
length  waist-shaped  stack  with  an  inclination  of  ^■,  and  with  a 
min  mum  diameter  ot  1.5  7.5  inches  is  compared  with  a  funnel- 
shaped  stack  of  the  same  minimum  diameter,  but  from  which  17.52 
inches  have  been  taken  from  the  upper  end.  Both  stacks  are, 
therefore,  the  same  length  from  their  point  of  smallest  cross-sec- 
tion to  the  top.  They  should  then,  according  to  the  foregoing,  give 
practically    the    same     values     for     the    vacuums  obtained    with 


Fig.  44. 
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tbem.  If  we  now  combine  the  correspondin;;  co-ordinates  of 
the  funnel-shaped  stacks  from  Plate  IV. (abscissas  3  feet  0.42  inches 
to  4  feet  1.19  inches),  with  those  of  Plate  III. (abscissas  1  foot  0.9  inches 
to  2  feet  lO.fio  inches)  we  obtain  as  the  points  of  the  curve  those 
shown  by  the  dotted  curve  given  in  connection  therewith. 

The  latter  lie,  in  all  five  eases,  below  each  of  the  waist-stacks, 
but  the  actual  difference  is  not  really  as  great  as  one  would  be  led 
to  think  from  the  diagrams.  But  we  must  consider  that  there 
were  several  observations  that  were  known  to  have  been  erroneous, 
that  there  were  many  interruptions  to  the  work,  and  that 
some  slight  inaccuracies  in  the  reproduction  of  the  curves  have 
crept  in.  In  figures  the  values  for  the^abscissa  of  18.9  inches  with 
a  nozzle  diameter  of  3.94  inches  are,  for  funnel-shaped  stacks,  2.72 
inches;  for  waist  shaped  stacks  2.82  inches. 

When  the  nozzle  diameter  is  4.33  inches  these  values  become  3.0.5 
inches  and  3.17  inches.  When  the  nozzle  distance  is  about  27,M 
inches  from  the  smallest  portion  of  the  stack,  the  diflfereuce,  as 
shown  in  Plate  III  ,  is  greater,  though  still  insignificant.  From 
this  it  appears  to  be  certain  that,  with  a  nozzle  distance  of  about 
27>f  inches,  a  continuous  current  of  steam,  like  that  shown  in  Sec 
tion  VIII.,  which  deals  with  the  "shape  of  the  steam  current," 
begins  to  fill  the  whole  sectional  area  of  a  stack  that  has  a  diameter 
of  15.75  inchps,  and  that,  at  a  greater  distance,  it  strikes  against 
the  foot  of  the  stack;  that  is  to  say,  with  the  funnel-shaped  stacks 
it  strikes  directly  against  the  ring  at  the  bottom,  while  with  those 
having  a  waist,  it  impinges  against  the  sides  of  the  flare  at  the 
bottom.  Both  cases  are  clearly  shown  in  Fig.  44.  In  the  first  case 
there  must  naturally  be  a  somewhat  more  vigorous  impact  and  a 
greater  contraction  at  the  smallest  cross-section  than  with  ihe 
waist-shaped   stack,  as  well   a.s  a  corresponding  f  the 

vacuum  indicated. 

[to  be  continued.] 


^jo  mmmilt'dtlmis. 


The  Metric  System. 

Editor  American  Engineer,  Car  Builder-  and  Railroad  Journal: 

In  jour  April  i^sue,  page  .59,  I  find  an  interesting  article  on  the 
"metric  system."  It  is  true  that  the  larger  part  of  European  govern- 
ments have  adopted  that  system,  and  in  doing  so  have  made  progress 
from  the  confusion  in  weights  and  measures  existing  in  former  times. 
But  now  that  we  are  intimate  with  all  the  peculiarities  of  the  system, 
we  are  able  to  see  its  various  faults,  principa'ly  arising  from  the  un- 
fortunate choice  of  units.  These  units  are  scientifically  derived, 
but  not  adapted  to  the  daily  work  of  many  people.  Their  only  ad- 
vantage is  in  the  use  of  the  decadal  division,  hut  for  the  exigencies 
of  practical  trade  these  units  are  not  adapted. 

Furthermore,  in  the  metric  system  only  the  factors  of  measure 
and  weight  are  in  good  arithmetical  connection,  while  the  experi. 
ence  of  modern  times  demonstrates  that  the  factors  of  value  and 
/uiie  should  not  stand  aside;  they  are  to  be  fellows  of  the  closed 
ring— measure,  weight,  value  and  time.  For  all  this,  though  being 
a  condition  of  progress  in  the  expansion  of  modern  trade,  there  is 
no  room  in  the  metric  system,  and,  as  the  world  progresses,  we  see 
that  the  metric  system  is  not  at  all  to  be  the  final  one.  If  your 
country  wants  to  take  in  hand  the  heavy  work  of  changing  your 
units  for  others,  these  ought  to  be  of  a  reil  international  character 
you  want  a  system  and  units  whose  practical  qualities  are  much 
superior  to  those  of  any  system  whi<h  has  thus  far  been  used  any- 
where, in  order  to  be  accepted  for  its  advantages  by  other  people. 
This  ilso  will  be  the  shortest  way  to  arrive  at  an  international  un 
derstanding  about  these  things  and  not  by  substituting  any  defec 
live  system  by  another  one. 

I  inclose  a  short  sketch  of  an  international  system  which  might 
suffice  for  all  scientific  and  practical  purposes.      Wii,Hf;LM  BossE, 

Vienna  VII  ,  Burggasse  2,  Austria 

[Herr  Bosse  urges,  in  his  circular, that  the  four  factors  of  dimen- 
sion, VFeight,  "-alub  and  time  should  be  based  upon  some  system 
of  the  utmoi-t  simplicity  that  is  practicable,  and  should  also  be 
connected  with  one  another  in  a  manner  that  is  clear  and  devoid 
of  complication.  In  order  to  aocomi)lish  this  he  starts  with  his 
measure  of  length.  In  this  he  would  lake  as  the  unit  the  equa- 
torial circumference  of  the  earth  anddivide  it  into  1,000  geograph- 
ical degrees,  and  then  sub-divide  each  one  of  these  degrees  into 
10  miles,  so  that  a  convenient  measure  ot  l^nglh  wt  uld  be  ob- 
tained, anil  one  which  could  readily  be  used  as  a  basis  of  the 
measure    of     time.     For    a    practical    working     dimension   this 


mile  should  be  itself  divided  into  10,000  feet,  two  i>f  whx-li 
feet  would  be  equal  to  the  usual  step.  Further  sub  livisions  wouid 
be  on  a  decimal  basis.  For  cubic  capacity,  the  unit  would  be  a  cubic 
foot,  divided  into  100  parts.  The  size  of  the  latter  corresponds 
quite  accurately  with  the  ordinary  wine  measures  used  all  over  the 
world.  The  unit  of  weight  is  also  based  upon  the  cubic  foot,  and 
should  be  the  weight  of  a  cubic  foot  of  water,  and  is  only  slightly 
heavier  than  the  centner  used  up  to  the  present  time.  The  subdivi- 
sions to  follow  would  naturally  be  into  100  pounds.  For  value, 
Herr  Bosse  assumes  that  the  relative  value  of  gold  and  silver  to 
be  as  20  to  1 .  On  this  basis  he  proposes  an  effective  weight  of 
yiVi,  pound  of  /'„  fine  fine  gold,  whose  value  would  be  about  20 
francs  as  a  basis,  and  on  the  same  hypothesis  xos  pound  of  j',;  fine 
silver  would  represent  two  francs.  This  is  recommended  as  the 
international  unit  of  value. — Editor.] 


Discussing  Rail  Specifications. 


At  a  recent  Pittsburg  meeting  of  the  officers'  association  of  the 
Pennsylvania  Company,  attended  by  representatives  of  the  lines 
and  branches  west  of  Pittsburgh,  the  principal  topic  of  discussion 
was  the  chemical  composition  of  the  steel  rails  used  on  the  Pennsyl- 
vania system.  While  it  was  conceded  that  the  character  of  the  rails 
laid  has  shown  some  improvement  in  recent  years,  it  was  also 
brought  out  in  the  discussion  that  there  had  been  more  breakage 
than  the  management  wanted  to  see  in  the  past  year.  The  drift  of 
sentiment  was  toward  a  specification  for  lower  phosphorus.  No 
formal  action  was  taken,  and  we  are  advised  by  an  officer  of  the 
road  that  the  matter  is  simply  being  investigated  with  a  view  to 
obtaining  as  much  light  as  possible  on  the  subject.  It  is  not  defi- 
nitely determined,  indeed,  that  any  change  from  recent  practice 
will  be  made. 

The  exnressions  at  the  Pittsburgh  meeting,  however,  are  in  line 
with  the  new  specifications  for  steel  rails  presented  by  Robert 
AV.  Hunt  at  the  Atlanta  meeting  of  the  American  Institute  of 
Mining  Engineers  last  October.  Capt.  Hunt  made  the  point  that 
whereas  the  Western  mills  had  been  allowed  0.11  per  cent,  phos- 
phorus in  their  rails,  and  in  some  cases  0.12  per  cent.,  it  was  now 
prac;icable,  in  view  of  the  vast  deposits  of  low  phosphorus  Mesabi 
ores,  for  these  mills  to  bring  the  phosphorus  in  their  rails  below 
0.09  per  cent.  The  new  specification  which  he  presented,  therefore, 
called  for  not  to  exceed  0.085  per  cent,  phosphorus,  and  silicon  not 
below  0.10  percent.  The  specified  range  in  carbon  was  not  below 
0.43  percent,  and  not  over  0  51  per  cent,  fcr  the  TO-pound  section; 
not  less  than  0.45  percent  and  not  over  0.53  per  cent,  for  the  75- 
pound  section;  not  less  than  0.48  per  cent,  nor  over  0.56  per  cent,  for 
the  80  pound  section;  not  less  than  0.55  per  cent,  nor  over  0.1)3  per 
cent,  for  the  90-pound  section;  not  less  than  0.62  per  cent,  nor  ovea 
0.70  per  cent,  for  the  100-pound  section.— 7ron  Trade  Revieu: 


The  Limit  of  Elasticity. 


In  an  interesting  article  in  Science  Progress  on  the  "Mechanical 
Testing  of  Iron  and  Steel,"  Prof.  Hudson  Beare  has  the  following 
to  say  on  the  limit  of  elasticity  : 

No  term  has  given  rise  to  more  confusion  in  dealing  with  the 
strength  of  materials  than  this.  One  instance  will  suffice  to  show 
the  kind  of  error  produced  by  false  notions  as  to  its  meaning;  the 
well-known  fact  that  by  stressine  a  bar  in  tension  beyond  its  yield 
point  we  raised  its  limit  of  elasticity  in  tension,  was  usually  con- 
sidered to  represent  the  whole  result  of  the  action.  We  know, 
however,  from  the  researches  of  Bauschinger  that  this  is  a  very  im- 
perfect and  misleading  conclusion — a  conclusion,  too,  which  may 
have  caused  much  of  the  difficulty  in  understanding  some  of  the 
results  obtained  in  the  endurance  tests  of  Wohler.  Bauschinger's 
experiments,  carried  out  with  perhaps  more  exactitude  than  any 
previous  e.'iperiraents  of  this  nature,  lead  us  to  conclude  that  there 
is  for  any  given  material  a  true  natural  limit  ot  elasticity,  under- 
standing by  that  term  the  limit  of  the  elastic  condition  according 
to  Hook's  law,  it/ /^(isio  sic  vis.  But  this  natural  limit  may  be 
varied  in  all  sorts  of  ways — by  strains  set  up  in  the  material  during 
manufacture,  by  after  working,  or  in  a  testing  machine.  Unless, 
therefore,  we  know  the  whole  previous  history  of  the  bar  we  are 
testing,  we  are  quite  unable  to  say  whether  the  limit  obtained  in  our 
test  is  a  natural  one,  or  whether  it  is  some  artificial  one  produced 
by  some  treatment  the  bar  has  undergone.      In  one  form  this  fact 
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was  appreciated  by  all  those  interested  in  the  question  of  testing. 
It  was  well  known,  for  exanaple,  that  cold  rolling  greatly  raises 
the  limit  Two  bars  rolled  from  the  same  ingot  would  give  very 
different  values  for  this  factor,  the  one  with  the  smaller  cross- 
sectioual  area— and.  therefore,  duriu]^  the  last  stag-s  of  manufact- 
ure rolled  while  partially  cold— would  show  a  much  higher  ap- 
parent limit.  But  it  was  not.  at  any  rate,  generally  understood 
that  such  effects  were  only  particular  cases  of  a  much  more  general 
law.  This  fact  at  once  disposes  of  the  talk  often  indulged  in  during 
discussions  on  this  subject  as  to  the  value  of  high  elastic  limits 
when  they  are  determined  simply  from  a  static  tensile  test ;  and 
the  importance  of  the  question  is  at  once  realized  when  we  con 
sider  that  these  so-called  higher  values  are  made  the  basis  of  a 
claim  (or  higher  working  stresses,  even  for  cases  where  the  loads 
are  alternalirg  tension  and  compression.  It  is  to  be  hoped,  there- 
fore, that  this  question  of  the  determination  of  the  natural  limits 
of  elasticity  of  different  qualities  of  iron  and  steel  will  be  under- 
taken as  a  research  work  by  some  competent  observers  having  the 
requisite  delicate  measuring  apparatus  at  their  disposal.  Such  a 
research,  if  carefully  carried  through,  would  settle  many  important 
points  of  the  uttermost  pr  ctical  value,  and  would,  at  the  same 
time,  confirm  experiments  which,  from  their  far-reaching  conse- 
quences, and  from  the  fact  that  the  deductions  from  them  depend 
on  extremely  small  differences  in  measurements  themselves  very 
minute,  much  need  confirmation.  Carried  out  in  a  systematic 
manner,  careful  chemical  analysis  being  made  of  the  material 
tested,  we  should  obtain  data  to  make  it  possible  to  deduce  the  re- 
lations existing  between  the  values  of  the  natural  limits,  and  the 
proportions  of  the  va-^ious  constituents  of  other  elements  present  in 
iron  or  steel,  and  probably  be  able  to  ascertain  definitely  the  best 
proportions  for  a  material  required  for  some  given  purpose.  It 
would  also  enable  us  to  settle  in  a  much  more  rational  manner  the 
working  stresses  which  could  be  allowed  in  any  given  case ;  this,  a 
matter  of  the  utmost  consequence  in  the  case  of  parts  of  machines 
or  structures  subjected  to  alternations  of  stresses,  is  equally  of  im- 
portance where  there  are  only  variation  of  stresses  or  even  only 
long  continued  statical  loads,  for  we  are  still  without  information 
as  to  the  changes  which  may  go  on  in  the  value  of  the  limit  under 
these  conditions.  That  a  steady  change  in  the  opinion  of  engineers 
in  regard  to  this  question  of  working  stn-ss  has  been  in  progress  for 
the  past  few  years  is  undoubted,  but  at  present  we  are  still  groping 
more  or  less  in  the  dark,  because,  though  there  is  a  miss  of  rapidly 
accumulating  data,  it  at  present  seems  largely  to  be  only  capable 
of  being  used  in  a  more  or  less  empirical  fashion,  and  still  to  be  in 
need  of  some  rational  explanation.  The  researches  of  the  Committee 
of  the  Institution  of  Mechanical  Engineers  on  "  Alloys'  has  no 
doubt  done  something  to  shift  the  question  into  a  clearer  light,  but 
the  field  open  for  research  is  still  very  wids. 


Kindling  Locomotive  Fires  on  the  Norfolk  &  Western 
Bailroad. 


At  a  recent  meeting  of  the  Southern  &  Southwestern  Railway 
Club  Mr.  R.  P.  C.  Sanderson,  of  the  Norfolk  &  Western  Railroad 
made  the  following  statement  in  relation  to  locomotive  fire, 
kindlcrs: 

It  is  only  recently  that  much  has  been  heard  about  kindling  fires 
of  locomotives  by  the  use  of  oils  instead  of  cord  wood  or  waste  wood 
from  the  car  shops,  and  much  mystery  and  many  patents  have  been 
in  evidence  since  then. 

To  ascertain  just  exactly  how  much  benefit  and  economy  was  to 
be  achieved  by  discarding  wood  for  kindling  fires  and  introducing  the 
useof  oil.  experimental  apparatuses  of  different  kinds  were  prepared 
at  some  of  the  shops  of  the  Norfolk  &  Western  Riilroad.  and  after 
a  few  months  of  experimental  use.  with  varying  success,  it  was 
found  that  the  economy  1>\  the  use  of  oil  as  compared  with  firewood 
was  very  great,  and  pressure  was  then  brought  to  bear  on  each  of 
the  shops  to  see  how  little  oil  could  be  used  for  this  purpose. 

In  tbe  first  devices  experimented  with,  crude  or  fuel  oil  was  em- 
ployed, as  it  was  thought  that  the  greater  calorific  properties  of 
crude  were  decidedly  beneficial.  As  it  was  a  great  inconvenience 
to  carry  the  small  quantities  of  this  special  oil  in  stock  at  points 
where  cheap  black  oil  used  for  lubricating  cars  was  carried  in  stor- 
age tanks,  the  use  of  crude  oil  or  fuel  oil  was  soon  abandoned  and 
lubricating  oil  used,  with  a  small  addition  of  kerosene  to  make  it 
more  inflammable.  Subsequently  it  was  found  that  the'addition  of 
kerosene  was  quite  unnecessary  and  that  the  lubricating  oil  was 
sufficient  in  itself. 


It  was  then  found  that  by  establishing  some  rivalry  between  the 
different  shops  the  quantity  of  oil  used  could  be  steadily  reduced 
until  the  cojt  per  engine  for  a  month's  firing-up  had  dropped  to  one 
and  one-fifth  cents  per  engine.  Subsequent  to  this  it  was  further 
found  by  one  of  our  master  mechanics  that  the  oil  was  entirely  un- 
necessary, and  that  by  heaping  up  lump  coat  in  a  mound  a  short 
distance  from  the  inside  of  the  fire  door  and  by  throwing  the  usual 
handful  of  greasy  waste  (discarded  by  the  wipers)  on  the  face  of 
this  coal  pile,  setting  fire  to  this  waste,  and  then  directing  a  jet  of 
compressed  air  directly  on  this  small  handful  of  burning  waste,  the 
flame  from  it  can  be  driven  right  into  the  coal  pile,  and  that  in  the 
course  of  four  or  five  minutes,  or  possibly  a  little  longer,  according 
to  the  condition  of  t'ne  coal  and  the  pressure  of  the  air  used,  the 
mound  or  heap  of  coal  can  be  brought  to  a  good  red  heat  ready  for 
spreading  over  the  grate  bars  without  the  use  of  any  oil  whatever. 
This  plan  has  been  found  to  be  successful  with  the  Pocahontas 
coal.  Clinch  Valley  coals,  and  Thacker  and  semi-spUnt  coals  used  on 
the  Norfolk  &  Western  Railroad,  which  vary  widely  in  their  na 
ture,  and  it  is  believed  that  this  same  plan  can  be  followed  with 
any  coal  that  is  not  too  hard  or  slow  burning  in  its  composition. 

I  do  not  wish  to  say  that  we  do  not  now  use  any  oil  for  firing  up, 
because  we  have  found  that  with  the  use  of  a  little  oil  in  with  the 
compressed  air,  it  will  hurry  up  matters  a  little  in  cases  of  emer- 
gency. 

The  luajority  of  the  engines  fired  which  are  referred  to  have 
large  fireboxes  10  feet  or  more  in  length,  and  at  most  of  the  engine 
houses  the  boilers  are  filled  with  hot  water,  and  in  this  way  con- 
siderable economy  in  time  in  firing  up  and  getting  engines  ready 
for  service  has  been  accomplished  without  any  injury  to  the  boil- 
ers. 

Where  nothing  but  air  is  used  to  ignite  the  coal,  it  will  be  found 
ordinarily  that  it  does  not  pay  to  handle  the  scrap  wood  from  the 
car  repair  tracks  or  the  old  ties  or  bridge  lumber,  as  the  cost  of 
cutting  it  up  and  handling  it  is  greater  than  the  small  amount  of 
coal  consumed  in  compressing  the  air,  and  to  get  rid  of  this  old  ma- 
terial it  is  found  to  be  more  economical  to  sell  it  as  firewood  to  the 
employees  and  public  at  a  small  price,  or  to  burn  it  up  iu  heaps 
where  it  lies,  if  it  canaot  be  got  rid  of  in  any  other  way. 

We  take  from  the  discussion  of  Mr.  Sandersons  statement 
the  following: 

Mr.  Gentry— Mr.  Sanderson  does  not  say  how  much  coal  is  used. 
I  don't  suppose  much  of  it  is  consumed.  I  take  it  that  it  don't  take 
very  much  more  coal  than  where  wood  is  used.  I  saw  one  experi- 
ment made  at  Alexandria  by  Mr.  C.  F.  Thomas,  and  it  didn't  strike 
me  that  very  much  coal  was  consumed  during  the  process  of  igni- 
tion. 

Mr.  Hudson — My  experience  has  been  that  it  takes  very  little  more 
coal  to  kindle  with  oil  and  coal  than  it  does  with  wood  and  coal.  I 
find  that  fires  can  be  kindled  with  a  great  deal  of  economy  without 
using  any  oil  at  all  by  simply  putting  in  a  small  quantity  c-f  waste, 
and  using  the  steam  blower  on  the  engine.  We  fire  about  as  many 
engines  without  oil  as  with  oil,  and  there  is  no  injury  to  the  flues 
or  sheets.  There  is  practically  no  difference  in  time  with  or  with- 
out oil. 

T.  W.  Gentry— It  was  not  necessary  tor  the  parties  I  referred  to 
to  go  to  any  expense  in  the  way  of  a  new  plant.  They  utilized 
what  they  had  at  hand,  which  was  an  old  boiler,  to  fill  the  engines 
with  hot  water.  Anybody  who  has  an  air  pump  can  utilize  it.  It 
is  not  much  of  an  item  with  a  few  engines.  The  experiment  I  have 
seen  was  in  a  large  engine  house,  where  everything  was  at  hand. 
They  just  used  the  blower  and  the  dirty  waste. 

Mr.  A.VDERSON— I  remember  making  one  experiment  in  kindling 
fires  with  dirty  waste,  in  which  it  took  within  a  few  pounds  of  'M) 
pounds  of  coal  to  get  6.5  or  70  pounds  of  steam.  I  did  not  use  any 
wood,  and  we  got  steam  up  in  about  5.5  minutes.  I  have  not  used 
any  wood  for  over  two  years;  we  kindle  all  our  fires  with  waste  that 
has  been  used  to  wipe  with. 


Wegener's  Apparatus  for  Burning  Powdered  Fuel. 

The  accompanying  engraving,  reproduced  from  the  Engineer,  il- 
lustrate a  new  form  of  apparatus  designed  by  Herr  Wegener  for 
burning  finely  pulverized  coal,  and  burning  it  in  such  a  way  that 
the  quantity  is  automatically  varied  with  the  quantity  of  air  ad- 
mitted for  supporting  combustion.  The  apparatus  has  been  in  use 
some  time  in  Europe,  and  is  now  in  use  in  the  works  of  Messrs. 
Bryan  Donkin  and  Co.,  London,  England. 

Our  engraving  shows  the  apparatus  in  detail  as  applicable  (o  any 
boiler.  The  small  sacks  of  powdered  coal,  weighing  about  .50  pounds 
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The    Wegener   Powdered    Fuel    Apparatus  for   Boilers. 


are  put  into  a  conical  hopper  ,4:  The  powdered  coal  gradually  lalls 
out  of  the  sacks  as  required  into  the  hopper,  aud  then  on  to  a  sieve 
-B,  about  5}.{  inches  diameter,  with  small  openings  in  it.  The 
powdered  coal  would  not  continue  to  pass  through  this  sieve  with 
certainty  without  continual  tapping,  and  this  is  done  in  the  follow, 
ing  way : 

Immediately  beneath  the  hopper,  and  level  with  the  boiler-house 
floor,  is  an  air  pipe  E,  about  20  inches  diameter,  through  which 
nearly  all  the  air  for  combustion  enters.    As  it  enters  it  is  made  to 
pass  through  the  blades  of  an  air-wheel  or  turbine   C,  and  this  pas 
sage  of  the  air  causes  the  latter  to  revolve  like  a  smoke-jack.    On 
the  axis  of  this  air-wheel   there  is  a  little  knocker  which   taps  the 
sieve  from  150  to  250  times  per  minute,  causing  the  powdered  coal 
to  descend  vertically  through   the  sieve,  meeting  the  air  for  com- 
bustion as  it  ascends  vertically.    The  powdered  coal  and  air  for 
proper  combustion  in  this  way  get  mixed  thoroughly   together  and 
pass  on  into  the  boiler  flue,  each  particle  of  coal  being  surrounded 
by  air.    There  is  no  grate  and  there  are  no   tire  doors,  and  the  stok- 
ing  simply    consists   of   putting  a  sack  of    powdered    coal   from 
time     to     time     into     the     top     of     the     hopper,     and    seeing 
that  the  right  amount  of   air    is   going    in    for   combustion.      If 
there    is     not    sufficient    air    for     proper    combustion     entering 
through  the   main  opening,   as  shown    by  a  little  smoke,  there 
are  two  other  smaller  pipes  where  additional  air  can  be  admitted, 
each  kind  of  coal  requiring  a   somewhat   different   amount    ot   air. 
The  only  object  of  the  air-wheel  revolvmg  from  75  to  125  revolutions 
per  minute  is  to  shake  the  sieve  and  cause  the  powdered  fuel  to  go 
into  the  furnace  in  the  quantity  desired.     When   more  steam  and 
coal  are  required  a  greater  knock  is  given  to  the  sieve,  and  more 
powdered  coal  is  burned;  when  less  is  required  a  less  shake  is  nec- 
essary.   A  screw  adjustment  for  this  knocking  device   is  provided 
to  regulate  the  amount  of  coal  entering,  which  is  done  by  turning  a 
thumb-screw.     The  attendant  can   look  after  several  boilers.    An 
analysis  of  gases  of  combustion  proves  that  the  combustion  is  ex- 
cellent and  the  amount  CO2  is  higher  tlian  with  ordinary  furnaces. 
Mr.  Bryan  Donkin  made  a  careful  test  on  a  Cornish  boiler,  at  Ber- 
lin, in  March  last,  first,  with  an  ordinary  grate  and  ordinary  hand- 
stoking;  and,  secondly,  a  few  days  after,  on  same  boiler,   same  con- 
ditions, and  same  coal,  but  with  Wegener's  patent  system  of  pow- 
dered or  molecular  firing. 
The  following  table  gives  the  results  of  the  experiments  : 


RESULTS  OF  TRIALS. 


Trial. 

Kxperimental  number        

Date  ot  experiment,  1895 

Conditions,  with   or  without   Wegener's 

apparatus  

Duration  of  trial,  continuous,  hours 

Weattier  . .   

Mean  steam  pre?8ur©  (from   tested   Bour- 
don gage  every  quarter  hour),  lb 

Coal. 

Total  coal  burned,  lb 

Coal  burned  pfir  hour,  lb        

Coal  burned  per  hour  per  sq.    ft.   of  fire- 
grate, lb 

Moisture  in  coal,  per  cent 

Ashes  and  clinkers  in  coal,  per  cent 

Water. 
Mean  temperature  of  feed  water  en  erlng 

Boiler.  P"ah 

Total  feed  water  evaporated,  lb  — 

Water  evaporated  per  hour.   It) 

Water  evaporated  per  hour  per  sq.    ft. 

heating  surface,  lb  

Evaporation. 
Lb.   water  evaporated  per  lb.   wet  coal, 

from  temperature  of  feed,  lb 

Lb.  water  evapoviitud   per  lb.   wet  coal, 

from  and  at  -lli  deg.  Fah.,  lb 

Lb.  water  evaporated  per  lb.   dry  coal, 

from  and  at  212  deg.  Fah.,  lb 

Caloric  value  of  coal.  It),   water  per  lb. 

dry  coal,  from  and  nt  212  deg.  Fah.,  lb 
Thermal  efficiency  of  boiler  = 
actual  evaporation 

per  cent .......... 


caloric  value 
Chimney  and  gases. 
Mean  position  of  damper  . 
Temperature  of  furnace  gases  at  end  of 

boiler  tube,  Fah     .   

Temperature  of  furnace  gases  at  base  of 

chimney,  Fah 

Draft   ot  chimney   in  side  flue    at  front 

of  boiler,  inches  of  water 
Draught  of  chimney  at  base  of  chimney, 

inches  of  water 

Mean  analysis  o(    fur-  ("COo  p.  c.  by  vol 

nace  gases,  taken  ev--I  O 

erv  quarter  hour  1,C0 

Temperature  of  air  in  boiler  house,  Fah. 
Smoke. 
Total  numbpr  of  times  smoke  observed.. 

Total  duration  of  smoke,  minutes  

Mean    intensity    ot    smoke  (Mr.  U.  K. 

Clark's  smoke  scale),  number... 


I. 
March    29. 

Without 
7.1 
Wet 

82 

1,600 
225 

16.3 
9.0 
U.8 


63° 
7,92s 
1,117 

2,23 


4.956 
0.9U 
6.18 
12.0) 

51 

Full  open 

above  750° 

138" 

0.41  in. 

0.61  in. 
8.73 
8.13 
0.88 
bl" 

70 
105 


II. 
Aprd  1. 

With 

6.66 

Fine  and  dry 

83.4 

1.410 
211.5 


1.2 
Assumed  at  15  to  19 


18.2° 

10,517 

1,577 

3.15 


7.16 
9.00 
9.11 
11.85 

77 

Full  open 
above  750" 

113" 

Water  gage  oscil- 
lated   from    a 
slight     pressure 
to  a  vacuum. 
15.35 
3.14 
0.0 
58" 

7 
6 


In  this  experiment  the  bars  were  rather  too  wide  apart  for  the  small 
coal  used  to  get  the  best  results.  
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A  Dynamometer  for  the  Back  End  of  a  Tender. 

The  expense  of  building  and  operating  a  dynamometer  car  has 
led  to  several  attempts  to  design  a  dynamometer  that  can  be 
applied  to  the  rear  end  of  a  tender  or  the  front  end  of  the  first 
car  of  the  train.  In  all  of  these  that  have  come  to  our  attention 
no  graphical  record  has  been  attempted,  the  makers  being  con- 


Fig.  2  shows  it  applied  to  a  tender  and  the  pipe  from  the  dia- 
phragm carried  forward  under  the  tender  frame  and  up  to  the 
top  of  the  tank  where  it  is  connected  to  a  regular  steam  or  hy- 
draulic gage  placed  in  front  of  the  tool  box.  A  small  force 
pump  is  connected  to  the  pipe  near  the  gage  to  supply  oil  to 
replace  that  lost  by  leakage.  Fie;.  1  gives  the  details  of  construc- 
tion and  most  of  the  principal  dimensions.     It  will  be  seen  that  a 
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Fig.   1. -Details   of  NIcHenry   Dynamometer  for  Back    End    of  Tender. 


tent  to  read  the  pull,  speed,  etc.,  from  gages.  On  the  Northern 
Pacific  Railroad  an  endeavor  was  recently  made  to  provide  an  in- 
expensive and  reliable  dynamometer,  and  the  details  of  the  result- 
ing apparatus  are  shown  in  the  accompanying  engravings.  It 
was  designed  and  patented  by  Mr.  McHenry,  one  of  the  receivers 
of  the  road. 

I.— W ^ 


Fig.  2. ..Application    of   Dynamometer  to  Tender. 


diaphragm  is  placed  in  the  back  of  a  drawhead.  This^diaphragm 
is  made  out  of  No.  23  brass,  and  is  soldered  to  a  plate  which 
closes  the  back  of  it.  A  lug  on  this  plate  is  tapped  for  the  pipe 
by  which  the  pressure  is  transmitted  to  the  gage.  This  diaphragm 
is  held  in  the  drawhead  by  a  large  hexagonal  nut  which  also 
supports  the  outer  portion  of  diaphragm  against  the  bursting 
pressure.  A  circular  plate  5^^  inches  in  diameter  is  soldered  on  to 
the  face  of  the  diaphragm,  on  which  bears  a  yoke  with  a  l|-inch 
round  bar  extending  forward  from  each  of  its  ends.  These  pass 
through  the  flange  of  the  drawhead  and  are  secured  to  another 
yoke  by  means  of  two  nuts  on  each.  This  second  yoke  passes 
transversely  through  the  drawhead  and  at  its  center  is  provided 
with  a  slot  and  pinhole  by  which  an  ordinary  link  and  pin  can  be 
coupled  to  it.  The  whole  arrangement  is  so  simple  that  it  will  be 
readily  understood. 

We  have  described  the  dynamometer  as  applied  to  a  tender, 
but  we  learn  that  though  designed  for  that  place  it  was  as  a 
matter  of  fact  attached  to  a  caboose  that  was  run  next  to  the 
engine.  As  far  as  we  have  been  able  to  learn  the  only  serious 
trouble  experienced  in  the  use  of  the  device  was  occasioned  by 
the  rupture  of  the  diaphragm.  This  we  should  think  could  be 
overcome  by  making  the  unsupported  area  of  the  diaphragm 
considerably  less  than  shown  in  the  drawings.  From  such  in- 
vestigations as  we  have  been  able  to  make  into  the  requirements 
for  such  apparatus  we  are  inclined  to  think  an  initial  tension  on 
the  diaphragm  is  desirable,  but  it  may  not  be  essential.  The 
apparatus  illustrated  is  certainly  one  of  the  most  compact  that 
has  been  constructed  fur  the  line  of  work  mentioned. 
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Crosby  Steam  Gage  and  Valve  Company. 

This  company,  as  most  of  our  readers  know,  is  a  Boston  "  in- 
stitution," witli  its  works  in  Charlestown,  of  Bunker  Hill  fame. 
Recently  while  enjoying  a  visit  to  the  Hub  the  pleasure  was  in- 
creased by  an  inspection  of  the  works  referred  to,  the  expedition 
being  personally  conducted  by  Mr.  George  H.  Eager,  the  treas- 
urer of  the  company.  The  works  consist  of  a  main  building 
451Xl'7  ft.  and  four  stories  high,  which  is  thoroughly  equipped 
with  the  most  approved  machinery  for  manufacturing  the  appli- 
ances which  are  specialties  of  the  company.  As  its  name  indicates, 
the  principal  products  are  steam-gages  and  safety-valves.  Of  the 
former  they  make  several  different  kinds.  Among  these  are  the 
Bourden  gage,  with  an  ordinary  Cshaped  pressure  tube,  the 
lower  end  of  which  is  fixed  and  the  upper  connected  to  the  index 
mechanism.  In  another  form  the  tube  is  placed  thus, 
O ,  and  held  securely  in  the  middle,  the  two  ends  being 
free  and  attached  to  a  T-shaped  lever  which  operates  the  index. 
With  these  gages  a  system  is  used  to  keep  the  gage  tube  filled 
with  water  and  thus  keep  it  cool.  A  third  form  is  what  they  call 
their  "thermostatic  water  bacK  gage,"  in  which  two  tubes  are 
placed  thus  (  )  with  their  lower  ends  attached  to  a  chamber  which 
is  filled  with  water  or  other  liquid,  and  answers  the  purpose  of 
an  ordinary  siphon.  This  chamber  is  placed  between  the  two 
tubes.  The  upper  ends  of  the  tubes  are  connected  to  a  T  lever 
which  forms  part  of  the  index  mechanicism.  It  is  found 
however,  in  practice  that  after  the  tubes  have  been  tested  and 
adjusted  to  a  certain  movement  under  pressure  in  the  ordinary 
temperature,  and  then  give  correct  indication  of  pressure,  that 
when  the  tubes  are  heated  in  use  to  a  higher  temperature  thev 
are  lengthened  thereby  to  such  an  extent  that  their  free  ends 
will  then  move  through  a  larger  arc  than  they  did  when  they 
were  tested,  and  thus  a  greater  pressure  than  actually  exists  in 
the  boiler  is  indicated  on  the  dial.  In  the  gage  which  is  here  de- 
scribed, the  long  arm  of  the  T  lever  is  made  of  brass  and  steel 
brazed  together,  which  forms  a  "  thermal  bar,"  and  the  unequal 
expansion  of  the  two  metals  compensates  for  the  expansion  of 
the  tubes. 

These  gages,  the  makers  say,  are  especially  adapted  for  loco- 
motives and  for  other  boilers  in  which  the  high  pressures  now  in 
vogue  are  used. 

The  company  makes  gages  for  a  great  variety  of  purposes,  in- 
cluding hydraulic,  vacuum  water,  ammonia,  air,  gas  and  pyrom- 
eter gages.  These  are  all  tested  with  great  care  and  with 
apparatus  specially  constructed  for  the  purpose,  with  which  the 
testing-room  is  equipped.  The  utmost  care  is  exercised,  and  the 
greatest  precision  is  aimed  at,  in  testing  gages,  and  any  defect  is 
certain  to  be  detected  before  they  leave  the  company's  hands. 

Another  important  branch  of  the  Crosby  Company  is  the 
manufacture  of  safety  valves.  These  are  of  the  "  pop"  type,  and 
are  made  especially  for  locomotives.  A  peculiarity  is  a  flat  an- 
nular seat,  which  the  company  claim  can  be  kept  tight  easier 
and  longer  than  any  other  form.  The  valves  are  encased  and 
some  types  are  provided  with  perforated  mufllers  to  deaden  the 
noise.  What  is  called  the  Meady  valve  and  the  Crosby-Meady 
valve  is  made  for  locomotive  and  also  stationary  and  marine 
boilers.  A  variety  of  forms  and  patterns  are  made  adapted  to 
various  classes  of  boilers. 

One  of  the  phenomena  of  modern  engineering  is  the  greatly 
increased  use  of  indicators,  as  a  means  of  diagnosing  the  condi- 
tion and  operation  of  the  organs  of  steam  engines.  Their  use 
has  been  greatly  extended,  no  doubt,  by  the  general  diffusion  of 
technical  education.  The  result  has  been  that  of  late  years  there 
has  been  a  great  demand  for  reliable  indicators,  and  supplying 
these  has  become  an  important  branch  of  the  Crosby  Company's 
business.  The  introduction  of  high-speed  engines  of  late 
years  has  created  a  special  demand  for  improved  indicators, 
which  the  Crosby  Company  have  made  great  efforts  to 
supply.  The  greatly  increased  speed  of  steam  engines 
has  made  extreme  lightness,  a  nice  adjustment  of  mov- 
ing parts  and  the  finest  workmanship  indispensable  in  an 
indicator  to  make  it  reliable.     To   meet  these  requirements  the 


utmost  refinements  of  good  workmanship  are  essential .  The  Croe- 
by  shops  have  therefore  been  equipped  with  with  the  very  best 
machinery  and  appliances  to  make  these  instruments  of  precision, 
and  an  elaborate  system  of  manufacturing  the  parts  in  duplicate 
and  to  gages  has  been  organized,  so  as  m  insure  the  required  ac- 
curacy. When  the  instruments  are  assembled  they  then  go  to 
the  testing-room,  which  is  equipped  with  a  very  elaborate  testing 
apparatus  for  subjecting  the  whole  mechanism  to  a  thorough 
trial  before  it  is  pronounced  perfect  and  allowed  to  leave  the 
hands  of  the  makers. 

The  construction  and  the  operation  of  the  testing  apparatus 
could  not  be  axplained  so  as  to  be  understood  without  illustra- 
tions, and  for  them  we  have  not  space,  nor  is  there  time  to  pre- 
pare them.  It  must  suffice  now  to  say  that  every  indicator  made 
here  is  thoroughly  tested  in  every  way,  so  as  to  make  it  certain 
that  it  is  entirely  reliable  in  all  respects. 

The  company  also  manufacture  Amsler's  Polar  Planimeter,  that 
mechanical  puzzle,  the  action  of  which  few  of  us  old  chaps,  and 
probably  not  many  of  the  younger  ones,  clearly  understand. 

Locomotive  counters,  relief  valves,  pressure-gage  testers, 
spring-seat  globe  and  angle  valves,  steam  whistles,  bell-chime 
whistles — of  which  we  saw  some  specimens  for  Sound  steamers 
with  bells  12  X  2-i  inches — organ  whistles  for  steam  launches,  etc.; 
whistle  valves,  blow  off  valves,  water-gage  glass  tubes  and  col- 
umns, water-gage  fixtures,  etc.,  etc.,  are  all  articles  that  are  made 
in  these  works,  which  are  so  well  equipped  in  all  departments. 


Test  of  a  Combine  Safety  Water  Tube  Boiler. 

A  test  was  recently  made  of  one  of  these  boilers  at  the  Marietta, 
Fa.,  Electric  Light,  Heat  and  Power  Company's  station  to  deter- 
mine its  capacity.  It  was  rated  at  125  horse-power,  based  on  an 
evaporation  of  30  pounds  of  water  per  hour  from  a  feed  water  tem- 
perature of  100  degrees  F.  into  steam  at  70  pounds  gage  pressure. 
The  test  was  made  by  Mr.  Jay  M.  Whitham,  Mechanical  Engineer 
of  Philadelphia,  with  the  co-operation  of  Mr.  W.  Barnet  Le  Van  as 
the  representative  of  the  light,  heat  and  power  company.  The 
total  lieating  surface  of  boiler  was  1,100  square  feet,  the  grate  area 
21,875  square  feet.  The  test  was  continued  for  8  hours  and  39  minutes 
with  the  following  results: 
Water  evaporated  from  and  at  212  degrees   F.  per  pound  of 

dry  coal 9.346  ponnde. 

Waler  evaporated  from  and  at  212  degrees  F.  per  pouua  o( 

combuslible 10.52  pounds. 

Average  boiler  horse-power  actually  developed,   by  basis  of 

30  pounds  per  hour  from  100  degrees  F.  al  70  pounds  press  - 

ure 161.1 

Rated  boiler  horsepower 125 

Horse-power  developed  above  rating a9.1  per  cenf. 

Pounds  of  dry  coal  burned  per  hour  per   boiler  horse-power 

developed 3.69 

Pounds  of  wet  coal  burned  per  hour  per  boilerhorse-power 

developed 3.76 

A  Locomotive-Building  Plant  for  Russia. 

A  film  of  Apierican  capitalists,  to  be  known  as  the  Russian- 
American  Manufacturing  Company,  has  been  incorporated,  with 
headquarters  at  present  in  Philadelphia,  for  the  purpose  of  estab- 
lishing extensive  locomotive  works  at  Nijni-Novgorod,  Russia. 
The  firm  of  Edmund  Smith  &  Company,  of  Philadelphia,  are  in- 
terested in  the  project  and  Mr.  W.  F.  Dixon,  formerly  of  the 
Rogers  Locomotive  Works,  has  visited  Russia  to  look  over  the  site 
and  prepare  plans  for  the  shops.  The  plant  is'  to  have  a  capacity 
of  300  locomotives  per  year  and  contracts  for  ^300,000  of  ma- 
chinery have  already  been  placed  with  American  tool  builders. 
Among  those  who  have  received  large  orders  are  Bement,  Miles 
&  Company,  Wm.  Sellers  &  Company,  Newton  Machine  Tool 
Works  and  Pedrick  &  Ayer  Company,  all  of  Philadelphia; 
Hilles  &  Jones  and  Betts  Machine  Company,  Wilmington,  Del.; 
the  Niles  Tool  Works,  Hamilton,  O.;  the  Morgan  Engineering 
Company,  Alliance,  O.,  and  Greenlee  Bros.,  Chicago. 

The  plant  is  to  be  built  in  connection  with  the  Sermova  Works, 
an  extensive  establishment  in  Nijni-Novgorod,  manufacturing 
cars,  steamboats,  steam  boilers,  etc.,  and  employing  5,000  men. 
Mr.  Dixon  will  have  entire  charge  of  the  locomotive  works, 
which  will  be  controlled  jointly  by  the  Russian  and  American 
companies.  The  locomotive  plant  will  employ  1,000  men.  It  is 
understood  that  the  Czar  has  encouTE^ed  the  enterprise. 
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The  great  amount  of  space  required  to  properly  report  the  pro- 
ceetJings  of  the  conventions  held  in  June  has  excluded  from  our 
pages  this  month  much  valuable  material,  among  other  articles 
laid  over  being  the  second  one  of  the  series  on  the  Altoona  shops 
of  the  Pennsylvania  Railroad.    This  will  appear  next  month. 


The  topical  discussions  introduced  at  the  convention  of  the 
Master  Car  Builders'  Convention  last  mouth  were  a  great  success. 
By  having  each  subject  introduced  by  members  vpho  had  pre- 
pared brief  and  concise  arguments  or  statements,  the  discussions 
were  immediately  directed  upon  the  essentials  of  the  topic,  with 
the  result  that  the  10  minutes  allotted  to  each  subject  was  usually 
sufficient  to  bring  out  all  valuable  information  in  the  possession 
of  the  members.  Prepaiation  of  that  kind  is  the  secret  of  topical 
discussion,  and  it  is  probable  that  the  lack  of  that  preparation 
has  had  its  effect  in  almost  wholly  banishing  topical  discussions 
from  the  meetings  of  the  Master  Mechanics.  The  great  number 
of  reports  presented  and  the  time  reiiuired  for  their  consideration 
have  also  had  their  effect  in  eliminating  these  discussions  from 
the  latter  body.     

The  new  interchange  has  won  and  has  received  the  unanimoug 
approval  of  the  Master  Car  Builders.  No  voting  by  cars  was  re- 
quired this  year;  on  the  contrary,  there  was  not  only  an  over- 
whelming sentiment  in  favor  of  the  new  interchange,  but  an 
evident  desire  on  the  part  of  the  convention  to  take  the  entire  new 
code  as  it  came  from  the  Arbitration  Committee  without  discus- 
sion or  change.  Such  faith  in  the  committee  and  its  work  is  just- 
ifiable, and  we  are  inclined  to  think  that  a  similar  treatment  of 
its  reports  each  year  would  not  only  save  much  time  for  the  con- 
vention, but  would  result  in  a  better  and  more  consistant  code. 
The  changes  made  on  the  floor  of  the  convention  are  apt  to  be 
found  contradictory  or  inconsistent  with  other  paragraphs  from 
the  simple  fact  that  one  cannot  at  such  times  keep  in  mind  all  the 
various  sections  of  the  code. 


By  the  decision  of  Judge  Coxe,  of  the  Circuit  Court  of  the 
Northern  District  of  New  York,  in  the  suit  of  the  Gould  Coupler 
Company  against  Pratt  &  Lstchworth,  rendered  last  November, 
it  was  decided  that  any  knuckle-opening  device  that  both  auto- 
matically opened  a  knuckle  and  held  it  open  was  an  infringe- 
ment on  the  Browning  patent  owned  by  the  Gould  Coupler  Com- 
pany. If  a  device  performs  either  one  of  these  functions  and  not 
both  it  is  not  an  infringement.  A  decision  on  an  appeal  from 
a  preliminary  injunction  by  Judge  Lacombe,  of  the  United 
States  Circuit  Court  of  Appeals,  rendered  May  27,  defines  the 
limitations  of  the  term  automatic,  and  decides  that  a  device 
which  does  not  act  independently  of  the  will  of  the  operator 
and  without  his  aid  when  the  lock  is  raised,  but  on  the  other 
hand  requires  a  distinct  and  separate  movement  on  the  part  of 
the  operator  to  swing  the  knuckle  open,  is  not  automatic,  and  is 
not  covered  by  that  term  in  the  claim  of  the  Browning  patent. 
The  case  appears  to  be  far  from  being  settled,  however,  as  the 
Gould  Coupler  Company  announce  that  they  will  proceed  with 
the  case  as  though  no  injunction  had  been  asked  for. 


In  a  discusssion  on  the  pooling  of  engines  at  the  April  meeting 
of  the  Western  Railway  Club,  an  apparent  diversity  of  opinion 
existed.  We  say  apparent,  for  on  close  reading  it  seems  that 
members  had  different  definitions  of  pooling  in  mind  during  the 
discussion.  If  pooling  be  taken  to  mean  that  method  of  running 
engines  in  which  no  crew  or  sets  of  crews  are  assigned  to 
any  one  engine,  and  no  crew  is  responsible  for  an  engine, 
then  it  may  be  said  that  there  were  few  friends  of  pool- 
ing present.  At  the  same  time  it  is  realized  that  the  highest 
standards  of  operation  require  that  engines  shall  make  a  large 
monthly  mileage — much  larger  than  can  ordinarily  be  obtained 
by  assigning  a  single  crew  to  each  engine.  Hence  the  practice  of 
assigning  two  crews  to  one  engine,  three  to  two,  five  to  three,  or 
in  a  similar  way  grouping  engines  and  men  into  what  has  been 
called  "small  pools,"  instead  of  one  general  pool,  is  gaining  in 
favor,  and,  we  think,  rightly  so.  Pooling,  in  the  broad  sense  of 
that  term,  has  generally  been  found  to  lead  to  increased  cost  of 
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repairs  and  of  fuel,  due  partly  to  the  lack  of  interest  on  the  part 
of  the  men  in  the  engines  they  run,  and  partly  through  the  lack 
of  that  familiarity  with  an  engine  and  its  peculiarities  which  is 
obtained  by  long  association  with  it.  By  so  assigning  the  crews 
to  engines  that  the  motive  power  will  be  kept  in  motion  as  much 
of  the  time  as  is  compatible  with  proper  care  and  maintenance, 
and  each  engine  has  at  least  one  crew  that  is  responsible  for  its 
condition,  the  large  mileage  can  usually  be  obtained  without  the 
disadvantages  associated  with  a  general  pool.  But  lengths  of 
divisions,  character  of  traffic  and  other  local  conditions  must  be 
taken  into  account  in  the  decision  of  any  individual  case. 


Those  who  believe  that  the  formation  of  dense  smoke  in  steam 
plants  can  be  abated  and  the  smoke  nuisance  in  our  cities  and 
towns  greatly  reduced,  and  who  at  the  same  time  believe  that  the 
formation  of  smoke  cannot  be  wholly  prevented  without  a  loss  in 
the  efficiency  of  the  boilers,  will  doubtless  find  support  for  their 
views  in  the  results  of  a  peculiar  competitive  test  recently  carried 
out  under  the  auspices  of  the  Sheffield  Smoke  Abatement  Society. 
Five  competing  firemen  were  each  allowed  to  fire  a  Lancashire 
boiler  for  seven  consecutive  hours  and  the  prize  was  awarded  to 
fireman  who  evaporated  the  greatest  quantity  of  water  with 
the  least  amount  of  fuel  and  with  the  least  quantity 
of  smoke.  The  boiler  was  28  feet  long  and  8  feet  in  diameter, 
the  two  flues  being  3  feet  3  inches  in  diameter  at  the  front,  taper- 
ing down  to  3  feet  10  inches  at  the  back.  The  grates  measured 
6  feet  by  3  feet  3  inches,  giving  a  total  grate  area  of  39  square 
feet.  The  grate  bars  had  i-inch  spaces.  The  working  pressure 
was  100  pounds  per  square  inch.  The  coal  used  was  "  washed 
hard  nut "  and  was  of  uniform  size  and  very  clean.  The  best 
result  as  to  evaporation  was  equivalent  to  9.03  pounds  of  water 
from  and  at  312  degrees  Fahr.  per  pound  of  coal,  but  the  fireman 
with  this  record  had,  on  the  other  hand,  the  worst  showing  as  to 
smoke.  The  first  prize  went  to  a  fireman  who  secured  an  equiv- 
alent evaporation  of  7.95  pounds  of  steam  from  and  at  212  degrees 
Fahr.,  while  only  producing  dense  smoke  for  six  minutes  out  of 
the  whole  seven  hours  occupied  by  the  trial.  This  record  was 
beaten  by  two  other  competitors,  one  of  whom  produced  dense 
smoke  for  tsvo  minutes  only  and  was  reponsible  for  an  equivalent 
evaporation  of  8.07  pounds  per  pound  of  coal,  but  he  produced 
much  more  "faint"  and  medium  smoke  than  the  first  prize 
winner,  and  so  failed  to  head  the  list.  The  coal  burnt  per  square 
foot  of  grate  surface  per  hour  ranged  from  23  pounds  to  28.1 
pounds.  Thus  we  see  that  the  man  who  produced  the  least  smoke 
was  beaten  by  three  out  of  four  of  his  competitw's  on  evapora- 
tion. While  this  may  go  to  show  that  an  entire  absence  of  smoke 
from  the  average  boiler  may  mean  a  loss  in  efficiency,  it  must  be 
borne  in  mind  that  all  of  the  men  produced  amounts  of  smoke 
infinitesimal  in  comparison  with  the  average  fireman  of  to-day, 
and  that  the  production  of  more  than  formed  in  the  worst  of  the 
five  trials  would  have  doubtless  been  accompanied  by  a  falling  off 
in  the  evaporation.  No  argument  can  therefore  be  drawn  against 
the  improvement  in  the  average  of  nresent  practice  so  urgently 
needed. 


The  problem  of  providing  competent  and  skillful  workmen  in 
the  various  departments  of  manufacturing  establishments  and 
railroad  shops  is  one  that  is  not  easily  solved.  It  is  believed, 
however,  that  the  committee  which  reported  on  the  subject  to 
the  Master  Mechanics'  Association  last  month  went  wide  of  the 
mark.  We  do  not  intend  to  take  up  the  matter  at  any  length,  at 
this  time,  but  we  would  submit  for  consideration  the  opinion 
that  the  most  important  part  of  the  problem  lies  not  so  much  in 
the  opportunity  to  be  given  the  technical  graduate,  or  the  techni- 
cal education  of  the  apprentice,  important  as  these  are,  but 
rather  in  the  shop  training  of  those  who  by  their  talents  or  incli- 
nations are  destined  to  remain  in  the  shop  either  as  workmen  or 
foremen.  The  technical  graduate  will  generally  find  means  to 
get  as  much  shop  training  as  he  needs,  and  as  he  usually  has  am- 
bitions and  a  well-defined  purpose,  his  case  is  a  special  one  capa- 
ble of  special  treatment.  The  well-educated  apprentice  who  is 
boimd  to  make  his  trade  a  stepping-stone  to  something  higher  is 
undoubtedly  deserving  of  encouragement  and  any  help  and  coun 


sel  given  him  in  the  shop  or  out  of  it  will  prove  a  good  investment 
for  the  individual  or  firm  that  tenders  it.  Nevertheless,  the  great 
class  demanding  consideration  on  the  part  of  employers  we 
believe  to  be  the  average  apprentice  who  intends  to  remain  in  the 
shop  and  who  will  end  his  apprenticeship  according  to 
the  treatment  he  receives,  either  as  a  skillful  and  in- 
telligent workman,  loyal,  independent  and  manly,  and 
of  great  value  to  his  employers,  or  as  a  mechanic 
capable  of  doing  few  things  well,  perceiving  more  or  less  clearly 
the  injustice  of  the  treatment  accorded  him,  and  ready  to  join  the 
ranks  of  those  who  wage  the  war  between  capital  and  labor.  The 
improvement  in  the  training  of  this  class  of  apprentices,  if  their 
presence  in  the  shop9  is  to  be  continued,  must  begin  with  the 
shop  training  itself,  before  it  takes  up  their  technical  education. 
It  is  their  right.  They  go  into  the  shop  to  work  for  a  certain 
number  of  years  for  a  compensation  which  is  to  be  paid  partly  in 
cash  but  mostly  in  knowledge.  If  the  opportunity  of  acquiring 
thelatter  has  been  denied  them,  they  have  not  been  fully  paid,  even 
if  the  cash  part  of  the  pay  has  been  forthcoming  regularly.  And 
if  the  employer  who  keeps  a  boy  on  a  bolt-cutter  or  a  drill-press  or 
doing  the  lower  grades  of  work  about  a  shop,  until  most  of  his 
time  has  been  spent,  considers  he  is  just  in  his  treatment 
of  the  boy,  or  has  put  money  in  his  own  pocket,  he  is  mistaken. 
He  has  not  only  been  unfair  to  the  apprentice,  but  he  has  actually 
failed  to  benefit  by  his  services  as  much  as  he  might.  This  class 
of  apprentices  who  learr  a  trade  and  work  at  it  for  life,  are  the 
most  numerous  class,  and  employers  are  interested  in  improving 
their  facilities  and  opportunities  for  acquiring  knowledge. 


EEDUCED  LEAD  FOR  LOCOMOTIVES, 


The  mechanical  officials  of  a  number  of  large  railroads  in  the 
West  have  recently  given  much  attention  to  the  effect  of  various 
amounts  of  lead  upon  the  steam  distribution  and  economical  per- 
formance of  locomotives.  The  time-honored  rule  in  valve-setting 
in  many  parts  of  the  country  has  been  to  give  the  engine  3V  or  -^ 
lead  in  full  gear,  and  trust  to  luck  for  good  results  in  the  working 
cut-off.  With  some  valve  gears  this  method  of  setting  gives  a  lead 
of  about  one-quarter  inch  in  the  six-inch  cut-off,  while  with  others 
it  may  give  as  much  as  three-eighths  of  an  inch.  The  latter  con- 
dition is  almost  certain  to  produce  a  bad  riding  engine— one  that 
is  uncomfortable  for  the  men  and  hard  on  its  machinery,  besides 
being  less  efficient. 

The  few  who  have  had  the  hardihood  to  disregard  that  aged 
and  much  respected  rule  by  which  a  given  amount  of  lead  is 
carefully  provided  at  full  stroke  where  it  is  of  no  account,  and 
allowed  to  oe  settled  by  mere  chance  at  cut-offs  where  it  plays 
an  important  part  in  the  working  of  the  engine,  have  adopted 
various  methods  of  obtaining  a  desirable  lead  at  the  cut-offs 
where  the  engine  does  most  of  its  work.  One  of  these  methods 
is  to  set  the  valves  blind  in  full  gear  by  an  amount  sufficient  to 
give  the  proper  lead  at  the  working  cut-off.  This  sometimes  re- 
sults in  the  valves  being  nearly  one-quarter  inch  blind  in  full  gear 
to  get,  say,  three-sixteenths  lead  at  six  inch  cut-off.  Contrary  to 
what  some  persons  would  expect,  a  passenger  engine  with  the 
valves  so  set  will  work  admirably.  Another  method  for  accom- 
plishing the  same  result  is  to  set  the  valves  about  line  and  line  in 
full  gear  forward  and  to  move  the  backing-up  eccentrics  until 
the  lead  at  the  working  cut-off  is  reduced  to  the  desired  figure. 
This  method  is  all  right  for  a  passenger  engine,  but  may  not  be 
desirable  on  a  freight  engine  that  is  called  upon  to  back  heavy 
trains.  Evidently  a  combination  of  the  two  methods  mentioned 
might  also  be  employed.  Each  of  the  methods  has  had  its  advo- 
cates, but  the  experience  of  the  roads  referred  to  teaches  two  les- 
sons most  clearly:  First,  that  the  lead  on  fast  passenger  engines, 
whose  valves  are  set  with  lead  in  full  gear  for  forward  and  back- 
ward motion,  is  too  great  in  early  cut-offs;  and,  second, 
that  it  makes  comparatively  little  difference  in  the  working  of  a 
road  engine  how  the  reduction  of  lead  is  effected,  providing,  of 
course,  that  the  valves  are  not  set  in  a  manner  that  will 
place  the  engine  at  a  disadvantage  in  occasional  switch- 
ing operations  or  other  special  duties.  The  essential 
condition  seems  to  be  that  the  lead  should  be  just  sufficient  to 
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admit  the  right  amount  of  steam  to  obtain  boiler  pressure  in  the 
cylinder  at  the  end  of  the  stroke  under  the  average  conditions  of 
speed  and  cut-off.  To  provide  more  lead  than  this  is  to  produce  a 
loop  on  the  diagram,  an  undue  strain  on  the  running  gear,  greater 
friction  in  the  engine  when  passing  the  dead  centers,  a  poorer 
pteam  admission  line  with  its  consequent  loss  of  power,  and  a  bad 
riding  engine.  Having  determined  the  right  amount  of  lead  to 
overcome  these  troubles,  experience  shows  that  there  is  but  little 
choice  between  the  methods  of  obtaining  it,  as  the  advantages 
which  any  one  method  may  appear  to  have  in  delaying  the  ex- 
haust opening  or  closure,  or  affecting  other  points  in  the  steam 
distribution,  are  small  compared  with  the  gain  from  proper  lead. 
The  gain  in  power  from  the  reduction  of  the  lead  is  remarkable. 
It  has  been  found  to  make  passenger  engines  smart  and  capable 
of  making  up  time  with  trains  that  under  the  old  method  of  set- 
ting they  could  hardly  haul  on  schedule  time,  ami  has  enabled 
freight  engines  to  handle  satisfactorily  ten  per  cent,  heavier 
trains.  It  is  needless  to  add  that  where  Allen  valves  are  used 
the  lead  should  be  cut  down  to  an  amount  sufficient  to  produce 
exactly  the  same  influx  of  steam  at  the  end  of  the  stroke  as  with 
the  plain  valve.  This  done,  the  greatest  advantage  of  the  Allen 
valve  will  be  realized.  This  seems  to  be  the  gist  of  the  matter  and 
the  conclusions  certainly  appeal  to  the  sound  sense  of  those  who 
are  familiar  with  the  problems  associated  with  the  proper  distri- 
bution of  steam  in  locomotives. 


But  master  mechanics  will  still  meet  with  special  cases,  and  then 
the  caution  to  be  heeded,  if  one  would  prevent  damage  to  track, 
is  to  avoid  an  excess  of  counterweight  in  any  one  pair  of  wheels. 


CODNTEEBAIANCING   LOCOMOTIVES. 

The  report  on  counterbalancing  locomotives  presented  to  the 
Master  Mechanics'  Association  last  month  is  the  best  contribution 
to  the  subject  that  has  appeared  for  a  long  time.  It  is  brief  and 
to  the  point,  and  the  committee  in  recommending  that  the  weight 
of  reciprocating  parts  left  unbalanced  should  bear  a  definite  ratio 
to  the  total  weight  of  the  engine  rather  than  to  the  weight 
of  the  reciprocating  parts  themselves,  undoubtedly  formulated 
the  only  correct  rule.  Experi-='nce  may  show  that  the  ratio  should 
vary  somewhat  with  the  length  of  the  engines,  the  wheel  bases 
and  the  weight  on  the  forward  trucks,  but  the  principle  on  which 
the  rule  is  based  will  stand. 

The  discussion  of  the  report  brought  out  the  vicious  character 
of  some  of  the  methods  of  counterbalancing  at  present  in  vogue. 
The  worst  of  these  is  that  of  the  unequal  distribution  among 
the  drivers  of  the  counterbalance  for  the  reciprocating  parts 
Sometimes  this  is  done  so  that  the  same  wheel  pattern  can  be 
used  in  eight-wheeled  engines,  and  in  consolidation,  mogul  or  ten- 
wheeled  engines,  it  is  often  done  because  it  is  impossible  to  put 
the  proper  amount  of  counterbalance  in  the  main  wheels.  Now. 
the  old  rules  of  balancing  from  60  to  90  or  even  100  per  cent,  of 
the  reciprocating  parts  and  equally  distributing  that  balance 
among  the  drivers  is  not  as  scientifically  correct  as  the  rule  pro- 
posed by  the  committee,  but  we  venture  the  assertion  that  no 
case  of  bent  rails  or  other  damage  to  track  ever  occurred  where 
such  a  rule  was  followed.  The  damage  to  track  has  always  re- 
sulted from  a  shortage  of  counterbalance  in  one  pair  of  wheels 
being  made  up  by  an  excess  in  others.  There  is  no  excuse  for 
such  bad  practices.  In  eight-wheeled  engines  it  is  always  pos- 
sible to  put  the  correct  amount  of  counterweight  in  each  wheel 
and  the  same  is  true  of  mogul  and  ten-wheeled  engines  whose 
drivers  are  large  enough  for  fast  service. 

In  freight  engines  of  these  or  the  consolidation  types,  it  may  be 
impossible  to  get  the  required  amount  in  the  main  wheels,  but  it 
is  much  better  practice  to  let  the  total  amount  of  counterbalance 
for  the  reciprocating  parts  fall  short  of  the  amount  required  by 
rule  than  to  make  up  the  shortage  by  placing  excessive  weights 
on  the  other  wheels.  It  is  true  that  a  small  amount  of  the  short- 
age might  be  thus  made  up  with  safety  in  some  cases,  but  the 
practice  is  a  dangerous  one  unless  the  assignment  of  the  weights 
to  the  various  wheels  is  made  by  one  familiar  with  the  whole 
problem.  The  rule  proposed  by  the  committee  will  tend  to  cor- 
rect this  evil,  as  freight  engines  of  the  types  mentioned  are 
usually  quite  heavy,  and  a  larger  portion  of  the  reciprocating  parts 
can  be  left  unbalanced,  thus  making  it  possible  in  practice  to  get 
nearer  to  the  total  counterbalance  required  in   the  main  wheels. 


THE  CONVENTIONS. 


The  Car  Builders'  and  Master  Mechanics'  annual  conventions 
have  now  become  established  "  institutions  "  in  this  country  and 
those  who  are  connected  directly  and  indirectly  with  the  two  de- 
partments of  railroad  operation,  which  are  represented  at  those 
meetings,  would  feel  that  the  year  would  be  as  incomplete  with- 
out them  as  it  would  be  if  Fourth  of  July  and  Christmas  were 
omitted.  The  attendance  this  year  was  larger  than  ever,  and  it 
may  readily  be  understood  that  those  who  have  been  coming  to 
these  meetings  for  five,  ten,  twenty  or  twenty-five  years  have 
made  many  pleasant  acquaintances  in  that  time,  and  that  the 
annual  assemblages  have  not  only  their  technical  and  profes- 
sional interest,  but  that  they  are  social  reunions,  around  which 
many  pleasant  reminiscences  cling,  and  which  recall  some  sad 
recollections.  The  people  who  go  there  have,  of  course,  changed 
very  much  during  the  period  that  has  intervened  since  the  asso- 
ciations were  first  organized.  Some  of  us  who  have  been  in  at- 
tendance for  a  quarter  of  a  century  are  compelled  to  admit 

"  That  we,  we  are  the  old  men  now; 
Our  blood  is  faint  and  chill ; 
We  cannot  leap  the  mighty  brook. 

Or  climb  the  breakneck  hill. 
We  maunder  down  the  shortest  cuts; 

We  rest  on  stick  or  stile. 
And  the  young  men,  halt  ashamed  to  laugh, 
Yet  pass  us  with  a  smile." 

Some  one  has  said  that  "young  men  think  old  men  are  fools, 
but  old  men  know  young  men  to  be  so."  The  Germans  have  a 
maxim  that  the  "old  effect  more  by  counsel  than  the  young  by 
action,"  and  another  proverb  is  to  the  effect  that  "  experience 
without  learning  is  better  than  learning  without  experience,"  and 
Dr.  Johnson  said  that  "experience  is  the  great  test  of  truth,  and 
is  perpetually  contradicting  the  theories  of  men."  Nevertheless 
it  must  be  admitted,  in  the  words  of  an  Eastern  adage,  that  "  a 
prudent  youth  is  superior  to  a  stupid  old  man,"  and  taken  all 
together  that  the  young  chaps  have  the  best  of  us. 

These  reflections  are  suggested  somewhat  by  the  character  of 
the  proceedings  of  the  meetings.  A  comparison  of  the  reports 
presented  in  Saratoga  with  those  made,  say,  10  or  20  years  ago, 
will  indicate  that  a  new  element  has  been  introduced  into  the 
association.  That  element  is  thegraduateof  the  technical  school. 
He  has  now  assumed  control  and  is  likely  to  keep  it.  It  has  been 
said  of  youth  that  it  is  a  defect  which  cures  itself,  and  the  same 
is  true  of  the  inexperience  with  which  the  graduates  of  technical 
schools  were  charged  not  long  ago.  If  they  are  appointed  and 
remain  in  responsible  places,  they  are  certain  to  get  experience, 
and  will  thus  be  obliged  to  submit  themselves  to  the  contradic- 
tory teaching  which  Dr.  Johnson  referred  to.  In  view  of  this, 
the  old  chaps  can  temporarily  tolerate  such  crudities  as  may 
sometimes  float  on  the  surface,  knowing  full  well,  that  the  au- 
thors of  them  will  in  time  learn,  what  some  of  us  have  found  out 
by  hard  knocks,  which  is  that  those  things  which  are  not  quite 
sure  are  very  uncertain. 

There  are  two  considerations  which  should  never  be  lost  sight 
of  by  committees  in  preparing  reports  for  these  associations.  One 
of  these  is  that  the  majority  of  the  members  are  and  probably 
always  will  be  men  whose  schooling  has  been  in  the  shop,  and 
who  are  erudite  in  experience,  but  not  in  scientific  knowledge, 
and  who  are  more  skillful  in  the  use  of  mechanics'  tools  than  in 
mathematical  formulae.  As  this  class  forms  the  majority  of  the 
the  members  they  should  not  be  ignored,  as  they  are  when  reports 
contain  much  matter  which  is  incomprehensible  to  the  practi- 
cians. A  report  should  be  adapted  to  its  purpose,  and  at  least 
part  of  it  should  be  understandable  by  those  to  whom  it  is  read 
and  for  whose  edification  it  is  intended. 

The  other  part  which  is  often  lost  sight  of  by  the  authors  of  reports 
is  the  limited  time  and  attention  which  can  be  given  to  them. 
The  Car  Builders  hold  two  sessions  of  three  hours  each  for  three 
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successive  days,  and  the  Master  Mechanics  one  session  of  five 
hours,  so  that  at  most  they  are  only  in  session  from  fifteen  to 
eighteen  hours,  a  considerable  portion  of  which  time  is  devoted 
to  routine  business.  The  Master  Mechanics  this  year  had  reports 
on  ten  different  subjects,  and  the  Master  Car  Builders  on  twelve. 
It  is,  therefore,  almost  impossible  to  devote  an  average  of  as  much 
as  an  hour  to  the  reading  and  discussion  of  each  of  the  reports. 

Then,  too,  there  is  the  fact  so  seldom  realized  that  it  is  extremely 
difficult  to  keep  the  attention  of  an  audience  on  anything  which 
is  read  for  more  than  20  minutes,  and  to  do  that  it  must  be  inter- 
esting and  easily  comprehended  and  followed.  The  task  which 
a  committee  must  therefore  assume  is  the  preparation  of  a  re- 
port which  will  not  consume  more  than  20  minutes  in  the  reading 
of  it,  and  can  easily  be  followed  and  understood  by  those  who 
hear  it.  Just  to  the  extent  that  the  reading  exceeds  that  limit  of 
time,  and  is  difficult  of  comprehension  the  work  of  the  committee 
fails  in  what  should  be  the  purpose  of  their  report.  If  any  highly 
scientific  and  abstruse  investigation  or  dissertations  are  essential 
to  the  deductions  or  the  conclusions  in  the  report,  these  should  be 
relegated  to  appendices  to  be  printed  with  it  but  not  read. 

The  reports  this  year,  it  is  thought,  were  quite  up  to  the  aver- 
age in  interest  and  value.  Some  of  them  are  rather  tough  read- 
ing, as  for  example  the  one  on  "  Exhaust  Pipes,"  which  embraces 
two  distinct  investigations,  the  reports  of  which  are  not  as  lucid 
as  they  might  be.  The  report  on  "  Slide  Valves"  opened  an  ani- 
mated discussion  and  some  of  the  conclusions  of  the  committee 
were  questioned ,  and  on  some  points  the  authors  were  finally 
driven  to  the  admission  that  they  were  not  quite  sure  of  their 
ground.  It  is  to  be  regretted  that  the  funds  of  the  association 
would  not  permit  of  more  complete  illustrations  of  this  report, 
which,  if  "ot  entirely  sound  in  some  of  its  deductions,  was  at  least 
very  suggestive. 

The  metrical  system  of  measurement,  or  rather  its  compulsory 
adoption,  was  also  up  for  consideration,  but  the  measure  met 
with  little  favor.  The  advocates  of  this  movement  should  read 
Herbert  Spencer's  article  on  it,  which  was  published  in  the  June 
number  of  Appleton's  Popular  Science  Monthly. 

The  declination  of  Mr.  Sinclair  of  the  ofiice  of  Secretary  of  the 
Master  Mechanics'  Association  left  a  vacancy  which  was  filled  by 
he  appointment  of  Mr.  Cloud  to  that  office,  who  thus  becomes 
Secretary  of  both  associations.  This,  it  is  hoped  by  some,  may 
lead  to  their  consolidation. 

The  time  which  must  now  be  given  by  any  one  who  wishes  to 
attend  both  meetings  is  greater  than  most  of  them  who  come  to 
them  can  afford.  The  sessions  at  Saratoga  began  on  Tuesday 
morning  and  ended  at  noon  on  Wednesday  of  the  following  week, 
and  changes  made  in  the  by-laws  will  add  two  days  to  this  period 
for  next  year.  The  Master  Mechanics  met  on  Monday  morning 
of  the  second  week.  If  they  should  hold  tlieir  meetings  on  Mon- 
day, Tuesday  and  Wednesday  there  seems  to  be  no  reason  why 
the  Car  Builders  could  not  hold  theirs  on  Thursday,  Friday  and 
Saturday  following,  which  would  compress  the  whole  session  into 
one  week,  which  seems  very  desirable. 

The  general  verdict  of  all  was  that  there  was  no  place  like  Sar- 
atoga for  these  meetings.  The  hotels  give  unlimited  accommoda- 
tion to  those  who  attend,  and  there  need  be  no  dissatisfaction  on 
that  account.  The  balmy  atmosphere  and  the  aperitive  waters 
seem  to  incline  the  sojourners  to  deliberation,  and  open  their 
minds  to  the  reception  of  knowledge  and  new  ideas. 

Colonel  Clement,  the  proprietor  of  Congress  Hall,  was  again 
entitled  to  the  thanks  of  his  guests,  who  were  entertained  by  him 
with  the  same  hospitality  that  he  has  dispensed  on  previous  occa- 
sions, and  many  left  his  hostelry  feeling  that  their  thanks  were 
still  due  to  the  host  after  their  bills  were  paid. 


NOTES. 


The  Pullman  car  service  on  the  Omaha  line  of  the  Northwes- 
tern Railroad  has  been  displaced  by  the  Wagner  car  service, 
through  a  contract  signed  about  six  weeks  ago.  The  Pullman 
Company  is  said  to  have  made  a  hard  fight  to  retain  the  business; 
but  the  Vanderbilt  interests  in   the   Northwestern  road,  which 


controls  the  Omaha  line,  were  too  powerful  to  be  overcome,  and, 
as  a  result,  the  Pullman  cars  will  have  to  go.  This  will  increase 
the  mileage  served  by  the  Wagner  Palace  Car  Company  by  some 
1,.!00  miles. 

Locomotive  engineers  and  firemen  in  England  are  urging  the 
adoption  of  American  cabs  on  English  engines.  Several  meetings 
of  the  men  have  been  held  at  the  large  railroad  centers  in  order 
to  bring  before  the  companies  the  adoption  of  this  reform.  A 
committee  appointed  by  the  men  have  examined  the  cabs  on  the 
North  Eastern  Railway,  and  an  engineer  has  returned  from  a 
visit  to  this  country  for  the  purpose  of  reporting  on  our  practice, 
and  the  resolutions  passed  at  the  meetings  of  the  men  ask  for 
cabs  as  good  as  those  on  the  North  Eastern  and  on  the  American 
roads. 

The  unjust  treatment  to  which  many  railroads  are  subjected  in 
the  columns  of  the  daily  press  is  aptly  illustrated  by  the  case  of 
the  Illinois  Central.  Some  of  the  Chicago  dailies  cannot  refer  to 
the  road  without  employing  offensive  epithets  and  no  opportunity 
is  lost  to  influence  public  opinion  against  it;  and  yet  this  same 
road  pays  the  state  7  per  cent,  of  its  gross  earnings  on  the  705 
miles  of  original  road,  amounting  at  present  to  nearly  |700,000 
per  year.  It  has  altogether  paid  about  fifteen  and  one  half  mil- 
lions into  the  state  treasury,  and  twice  in  the  last  fiscal  year  it 
has  come  to  the  aid  of  the  state  by  paying  |300,000  of  its  taxes  in 
advance.  It  has  spent  four  or  five  millions  in  improvements 
within  the  limits  of  Chicago  in  the  last  three  or  four  years,  and  is 
now  altering  the  grade  of  its  tracks  near  the  terminals,  building 
sea  walls,  and  co-operating  with  the  city  in  the  improvement  of 
the  Lake  Front  park  at  an  outlay  to  itself  of  a  million  or  two,  but 
of  course  these  things  should  not  covint  in  its  favor  or  influence 
the  action  of  the  dailies  referred  to. 

In  a  series  of  tests  conducted  on  the  Buffalo  &  Niagara  Falls 
Electric  Railway  by  Messrs.  H.  O.  Pond  and  H.  P.  Curlisand  pub- 
lished in  the  Sibley  Journal  of  Engineering,  the  following  results 
were  obtained: 

Friction  of  the  car  on  straight  level  tracks 208.5  pounds 

Traction  coefficient  on  straight  level  tracks 6.86  pounds  per  lOOiJ 

Acceleration  horse  power,  from  zero  to  full  speed 16.03  horse  power 

Average  current  taken  by  the  car  in  passing  over  the  entire  line.. 63.4  amp 

Average  voltage  on  the  line,  from  several  tests 513.1  volts 

Average  electric  horsepower  of  car  over  the  entire  line.  ..40.14  horse  power 

Average  di op  in  potential  on  BuflFalo  end  of  line 5.1  percent 

Average  speed  over  the  entire  line 23  miles  per  hour 

Maximum  speed,  on  a  regular  run 36  miles  per  hour 

Maximum  speed  attained 42  miles  per  hour 

Maximum  current  taken  by  car  during  tests 188  amp 

Maximum  voltage  at  car  during  tests 583  volts 

Maximum  electric  horse  power  of  car  during  tests 143  horse  power 

During  these  tests  the  cars  never  carried  a  full  load,  but  gen- 
erally ran  light.  The  track  and  overhead  construction  are  of  the 
best.  The  road  has  only  two  grades  in  its  entire  length  of  22 
miles.  The  cars  are  28  feet  long  over  the  body,  36  feet  over  all 
and  weigh  22,000  pounds,  with  the  motors  and  without  pas- 
sengers. They  are  carried  on  the  Brill  Company's  privotal  trucks, 
each  truck  having  two  G.  E.  800  motors. 

With  a  view  of  increasing  railway  construction  in  India,  the 
Government  has  announced  that  on  proposed  branch  and  feeder 
lines  approved  by  it,  it  will  give  a  guarantee  of  interest  of  3  per 
cent,  per  annum  on  the  authorized  capital,  while  iu  some  cases 
it  mav  be  ai ranged  as  an  alternative  that  a  payment  be  made  to 
the  branch  company  sufficient  to  bring  up  the  earnings  of  the 
latter  to  3|  per  cent,  on  the  authorized  capital,  provided  always 
that  the  main  line  company  is  not  called  upon  to  pay  more  than 
it  has  earned  from  the  new  traffic.  In  order  to  take  advantage 
of  these  concessions,  the  branch  lines  in  question  must  not  exceed 
100  miles  in  length.  A  prior  right  to  construct  such  feeders  will 
be  given  to  the  administrations  of  the  trunk  lines,  but  if  they  do 
not  undertake  it  the  matter  may  be  taken  in  hand  by  other  parties. 
The  plans  and  estimates  must  be  approved  by  the  Government, 
and  any  further  capital  expenditure  after  completion  must  also 
be  sanctioned  by  the  same  authorities.  The  Government  agrees  to 
provide  the  land  required  free  of  cost,  inclusive  of  quarries,  ballast 
pits,  brick  fields,  etc.,  and  to  provide  and  maintain  the  telegraph 
service  at  the  usual  charges  for  such  work.  Materials  for  con- 
struction will  be  carried  over  the  State  lines  at  special  rates.     The 
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Government  reserves  the  riplit  to  purchase  such  lines  at  the  end  of 
21  years,  at  a  cost  of  not  more  than  20  per  cent,  above  the  capital 
cost  of  the  line  nor  less  than  the  par  value  of  the  same. 

According  to  an  article  by  Mr.  Charles  E.  Barry,  in  the  Sibley 
Journal  of  Engineerhig ,  there  is  but  one  producer  gas  engine 
plant  in  commercial  operation  in  this  country,  and  that  was  built 
in  1892  by  the  Danbury  &  Bethel  Car  and  Electric  Company,  of 
Danbury,  Conn.,  for  the  purpose  of  supplying  electric  light  to  the 
towns  of  Danbury  and  Bethel.  The  station  equipment  consists  of 
three  100-horse-power  horizontal  engines,  built  by  the  Otto  Gas 
Engine  Works,  of  Philadelphia,  belted  to  a  jack  shaft  carrying  a 
three-ton  flywheel,  and  from  which  one  750  and  one  l,.5U0-light 
Westinghouse  1,000- volt  alternator,  two  commercial  and  three 
street  arc  machines  are  driven.  The  gas  engines  are  of  the  twin- 
cylinder  type,  having  two  horizontal  cylinders  placed  one  above 
the  other,  and  working  on  the  one  crank.  The  cylinders  are  14| 
inches  in  diameter  and  25  inches  stroke.  In  a  test  these  engines 
produced  a  horse-power-hour  for  each  1.129  pounds  of  coal  used 
in  the  producer,  equivalent  to  .979  pounds  of  combustible  per 
hour.  The  gas  per  one  horse  power  per  hour  was  76.3  cubic  feet. 
The  engines  ran  at  164  revolutions  per  minute.  Of  the  total  heat 
supplied  to  the  engine  39.09  per  cent,  was  absorbed  by  the  jacket 
water,  25.61  per  cent,  passed  out  in  the  exhaust,  13.66  per  cent, 
was  lost  through  radiation,  etc.,  and  21.64  per  cent,  converted 
into  useful  work.  The  mechanical  efficiency  of  the  engines  was 
85.39  per  cent.,  and  the  dynamos  81.53  percent.  The  efficiency 
of  the  producers  was  84  per  cent.  The  jack  shaft  consumed  35 
horse  power. 

W.  W.  Finley  has  been  chosen  Vice-President  and  Manager  of 
the  Great  Northern. 


Mr.  George  S.  Edgell  has  been  elected  Second  Vice-President 
of  the  Long  Island  Railroad.  He  is  a  son-in-law  of  the  late  Aus- 
tin Corbin,  formerly  President  of  the  Long  Island  Railroad. 

Mr.  Wm.  P.  Palmer  has  been  elected  Second  Vice-President  of 
the  Illinois  Steel  Company,  vice  Mr.  Robert  Forsyth,  resigned. 
He  will  look  after  the  commercial  interests  of  the  company. 


Mr.  H.  H.  Rogers,  of  New  York,  has  been  chosen  President  of 
the  Ohio  River  Railroad. 


Mr.  J.  E.  Cannon  has  been  promoted  to  the  position  of  Master 
Mechanic  of  the  Great  Northern  at  Barnesville,  Minn. 


Mr.  Frank  T.  Hyndman  has  been  appointed  Master  Mechanic 
of  the  Pittsburgh  &  Western,  vice  J.  N.  Kobaugb,  resigned. 

Mr.  Frank  Singer  has  been  appointed  Master  Mechanic  of  the 
Midland  Terminal  Railway,  with  headquarters  at  Gillett,  Col. 

Mr.  W.  V.  MoCracken  has  retired  from  the  Presidency  of  the 
Louisville,  St.  Louis  &  Texas  owing  to  the  reorganization  of  that 
property. 

Mr.  S.  W.  Fordyce  has  been  made  Receiver  of  the  Stuttgart 
&  Arkansas  River  Railroad,  and  Mr.  H.  E.  Martin  is  Manager 
for  the  Receiver. 


Mr.  J.  M.  Schoonmaker,  of  Pittsburgh,  Pa.,  has  been  chosen 
Vice-President  of  the  Pittsburgh  &  Lake  Erie,  to  succeed  Mr. 
James  H.  Reed,  resigned. 

Mr.  R.  F.  Hoke,  President  of  the  Georgia,  Carolina  &  Northern, 
has  been  chosen  President  of  the  North  Carolina  Car  Company  in 
place  of  Mr.  Julius  Lewis. 

Mr.  H.  N.  Woodward  has  been  appointed  Master  Mechanic  of 
the  Baltimore  &  Ohio  shops  at  Parkersburg,  to  succeed  Mr.  J.  H. 
Irvin,  assigned  to  other  duties. 

Mr.  D.  L.  Anderson  has  been  appointed  Secretary  and  Pur- 
chasing Agent  of  the  Louisville,  Evansville  &  St.  Louis,  with 
headquarters  at  Evansville,  Ind. 

W.  S.  Calhoun,  who  has  been  the  railroad  representative  of  the 
Brussels  Tapestry  Company,  of  Chauncey,  N.  Y.,  has  been  ap- 
pointed General  Manager  of  the  Company. 

Mr.  Atlilla  Cox,  receiver  of  the  Louisvile  St.  Louis  &  Texas, 
has  been  chosen  President  of  the  reorganized  company,  which 
will  be  known  as  the  Louisville,  Henderson  &  St.  Louis. 


Mr.  C.  H.  Warren  has  resigned  as  General  Manager  of  the  Mon- 
tana Central,  which  has  heretofore  been  operated  by  the  Great 
Northern,  and  it  will  hereafter  have  its  own  corps  of  officials. 

Mr.  William  J.  Fransioli  has  been  appointed  Acting  General 
Manager  of  the  Manhattan  Raihvay,  of  New  York  Cily,  to  suc- 
ceed F.  K.  Hain,  deceased.  He  was  formerly  chief  clerk  to  Gen- 
eral Manager  Hain. 

Mr.  W.  R.  Stirling  has  resigned  the  Vice-Presidency  of  the 
Illinois  Stet  1  Company  to  devote  his  entire  time  to  the  Universal 
Construction  Company,  which  recenty  leased  the  north  works  of 
the  Illinois  Steel  Company. 

Mr.  O.  O.  Winter,  Division  Superintendent  of  the  Great  North- 
ern at  Minneapolis,  Minn.,  has  resigned  to  accept  the  position  of 
General  Manager  of  the  Brainerd  &  Northern  Minnesota,  with 
headquarters  at  Brainerd,  Minn. 

Mr.  W.  E.  Looney  has  retired  from  the  position  of  Master 
Car  Builder  of  the  Louisville,  Evansville  &  St.  Louis,  and  the 
office  has  been  abolished.  The  master  mechanic  will  hereafter 
have  charge  of  the  car  department. 

It  is  announced  that  Mr.  Archie  McLean  has  been  appointed 
Superintendent  of  Motive  Power  and  Equipment  of  the  Georgia 
Northern  road,  vice  Mr-.  Albert  Marugg,  resigned.  Mr.  McLean's 
headquarters  will  be  at  Pidcock,  Ga. 

Mr.  Parley  I.  Perrin,  for  many  years  Superintendent  of  the 
Taunton  Locomotive  Works,  died  at  Taunton  last  month,  in  the 
eighty-fourth  year  of  his  age.  He  joined  the  Taunton  Locomo- 
tive Works  as  draftsman  and  foreman  in  1846. 

Mr.  C.  B.  McCall.  General  Freight  and  Passenger  Agent  of  the 
Chicago,  Paducah  &  Memphis,  has  been  appointed  General  Man- 
ager of  the  Litchfield,  CarroUron  &  Western,  with  headquarters  at 
Carlinville,  III.,  in  place  of  Mr.  T.  D.  Hinchcliffe,  resigned. 

Mr.  C.  P.  Clark  has  been  appointed  Assistant  General  Man- 
ager of  the  New  England  Railroad,  with  office  at  No.  180  Summer 
street,  Boston.  The  duties  of  the  Assistant  General  Manager  will 
be  the  same  as  those  assigned  by  the  Board  to  the  General  Man- 
ager.   

Mr.  J.  J.  Turner,  Vice-President  and  General  Manager  of  the 
Vandalia  Line,  will  remove  his  headquarters  from  Teire  Haute, 
Ind.,  to  St.  Louis,  Mo.,  July  1.  Mr.  Charles  R.  Peddle,  Purchas- 
ing Agent  of  the  road,  will  also  remove  his  headquarters  to  St. 
Louis  at  the  same  time. 


Mr.  St.  John  Boyle  has  been  made  sole  Receiver  of  the  Chesa- 
peake, Ohio  &  Southwestern,  owing  to  the  deaih  of  Gen.  John 
Echols,  who  was  associate  Receiver  and  General  Manager.  Mr. 
Boyle  will  also  act  as  General  Manager  until  the  road  is  turned 
over  10  the  Illinois  Central. 


Mr.  E.L.  Weisgerber  has  been  appointed  Master  Mechanic  of 
the  Mt.  Clare  shops  of  the  Baltimore  &  Ohio  Railroad.  He  was 
formerly  Master  Mechanic  of  the  shops  at  Newark,  O.  Mr.  Wil- 
liam Harrison,  Jr.  has  been  appointed  Master  Mechanic  of  the 
shops  at  Newark,  O.,  to  succeed  Mr.  Weisgerber. 

Mr.  E.  S.  Marshall,  formerly  Master  Mechanic  of  the  St.  Louis 
&  Southwestern  Railroad,  is  now  Assisl,ant|Manager  of  the  Railway 
Equipment  Company,  of  St.  Louis,  which  manufactures  and  sells 
the  Houston  track-sanding  device,  the  economical  slack  adjuster 
and  several  other  railroad  devices.  Mr.  Marshall  is  also  Manager 
of  the  Railroad  Department  of  the  Missouri  Malleable  Iron  Com- 
pany, of  East  St.  Louis,  111. 
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Mr.  D.  B.  RobiDson  has  accepted  the  Presidency  of  the  St. 
Louis  &  San  Francisco,  wliich  is  undergoing  reorganization,  and 
has  tendered  his  lesignation  as  First  Vice-President  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  to  take  effect  July  1.  Mr.  Robinson  has 
been  in  railway  service  since  1866,  and  has  been  First  Vice-Presi- 
dent of  the  A.,  T.  &  S.  F.  since  March  7,  1893.  His  headquarters 
as  President  of  the  St.  Louis  &  San  Francisco  will  be  at  St.  Louis, 
Mo.  

Arthur  B.  Underbill,  for  many  years  Superintendent  of  Motive 
Power  of  the  Boston  &  Albany,  died  at  Springfield,  Mass.,  May 
24.  He  was  born  at  Chester,  N.  H.,  October  23,  1832,  and  en- 
tered railway  service  in  1860  as  Foreman  Repair  Shops,  Boston 
&  Worcester.  From  1864  to  1880  was  Master  Mechanic  of  the 
Boston  &  Worcester.  He  was  ajjpointed  Superintendent  of  Mo- 
tive Power  of  Boston  &  Albany,  September  1,  1880,  which  posi- 
tion he  held  until  December,  1893,  when  he  resigned  on  account 
of  ill  health. 


On  June  18th  the  degree  of  Doctor  of  Engineering  was  conferred 
by  the  '  faculty  and  trustees  of  Stevens  Institute  upon  Commo- 
dore George  W.  Melville,  Engineer-in-Chief  of  the  United  States 
Navy,  in  appreciation  of  the  excellent  engineering  work  performed 
by  Commodore  Melv?lle  for  his  country  and  the  advancement  of 
the  science  of  steam'engineering,  so  well  illustrated  in  the  world- 
wide famed  "  white  squadron."  Only  once  before  in  the  25  years' 
history  of  the  Stevens  Institute  has  the  degree  of  Doctor  of  Engi- 
neering been  conferred,  and  then  upon  Prof.  R.  H.  Thurston,  of 
Rhode  Island,  who  formerly  occupied  the  chair  of  Mechanical 
Engineering  in  Stevens  Institute  and  is  now  Director  of  Sibley 
College,  Cornell  University. 

Mr.  Edwin  M.  Winter,  General  Manager  of  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha,  has  been  selected  by  the  Northern 
Pacific  Reorganization  Committee  to  be  President  of  the  com- 
pany. Mr.  Winter  has  been  with  the  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  since  1876.  He  was  bom  in  Vermont  in  1845, 
and  entered  railroad  service  in  1867.  His  first  work  was  in  the 
construction  department  of  the  Union  Pacific,  where  he  remained 
for  about  three  years.  Subsequently  he  was  a  contractor's  agent 
for  construction  work  on  various  railroads,  General  Claim  Agent 
for  the  Chicago  &  Northwestern,  General  Superintendent  of  the 
West  Wisconsin,  and  has  held  his  present  position  of  General 
Manager  since  1885. 

Mr.  Austin  Corbin,  President  of  the  Long  Island  Railroad,  was 
fatally  injured  by  a  runaway  team  at  his  summer  residence  at 
Newport,  N.  H.,  on  June  4.  Mr.  Corbin  was  born  at  Newport, 
N.  H.,  July  11,  1837,  and  graduated  from  the  Harvard  Law 
School  in  1849.  In  1851  he  removed  to  Davenport,  la.,  where  he 
lived  for  14  years.  He  located  in  New  York  in  1865  and  estab- 
lished the  banking  house  of  Austin  Corbin  &  Company.  Soon 
thereafter  he  secured  control  of  the  Long  Island  Railroad,  which 
.  he  extended  from  year  to  year,  until  it  has  become  a  great  sys- 
tem, reaching  almost  every  portion  of  Long  Island.  He  was  at 
different  times  interested  in  many  other  railway  enterprises,  be- 
ing President  of  the  Indiana,  Bloomington  &  Western;  Presi- 
dent of  the  Philadelphia  &  Reading  road  from  September, 
1866,  to  June  27,  1890;  President  of  the  Elmira,  Cortland  & 
Northern,  and  in  1892  was  for  a  few  months  President  of  the 
New  York  &  New  England. 

Gen.  John  B.  Gray,  Vice-President  of  the  American  Brake 
Company,  whose  home  for  several  years  has  been  in  Brooklyn, 
N.  Y.,  died  of  Brights disease  at  Asheville,  N.  C,  on  June  6,  1896, 
after  a  lingering  illness.  General  Gray  was  born  at  Sheridan, 
June  25,  1831.  The  beginning  of  his  business  career  was  in  New 
York  City,  but,  on  becoming  of  age,  he  removed  to  St.  Louis 
Mo.,  where  he  was  engaged  in  mercantile  business  for  some  ten 
years  prior  to  the  war.  He  had  an  honorable  career  during  the 
war,  and  at  its  close  was  offered  at  different  times  several  impor- 
tant positions  in  the  service  of  the  government.  These  he  de- 
clined. In  1880  he  became  connected  with  the  American  Brake 
Company,  of  St.  Louis,  of  which  he  was  President^  for  several 


years.  In  1888  he  was  instrumental  in  effecting  a  lease  of  the 
American  Brake  Company  to  the  Westinghouse  Air  Brake  Com- 
pany, and  has,  since  that  time,  had  general  charge  of  the  eastern 
business  of  the  driver  brake  department  of  the  Wejtinghouse  Air 
Brake  Company.  During  the  past  two  years  his  health  has  been 
continually  declining.  Last  summer  he  went  abroad  for  several 
months,  and  shortly  after  his  return  he  went  to  Asheville,  N.  C, 
where,  the  climate  seeming  to  benefit  him,  he  commenced  build- 
ing a  home,  which  was  not  yet  quite  completed  at  the  time  of  his 
death. 


^.qwipmeut  Holes. 


The  Erie  Railroad  is  in  the  market  for  20  locomotives. 


The  Chicago,  Paducah  &  Memphis  road  is  negotiating  for  500 
to  1,000  cars. 

The  Cleveland,  Lorain  &  Wheeling    has   placed  an  order  with 
the  Peninsular  Car  Works  for  300  30-ton  flat  cars. 


TUe  Barney  &  Smith  Car  Company  is  building  three  closed  and 
fourteen  open  cars  for  the  Mount  Clements  electric  road. 


The  Georgia  &  Alabama  Railroad   has  ordered  eight  passenger 
coaches  from  the  Ohio  Falls  Car  Manufacturing  Company. 


About  100  refrigerator  cars  are  being  fitted  up  at  the  Philadel- 
phia, Wilmington  &  Baltimore  shops  at  Wilmington,  forthe  ship- 
ment of  fruit. 

The  Michigan-Peninsular  Car  Company,  Detroit,  Mich.,  has  re- 
ceived an  order  from  the  Lehigh  Valley  Railroad  Company  for 
50  double-deck  stock  cars. 


The  Ensign  Manufacturing  Co.,  of  Huntington,  W.  Va.,  has 
been  awarded  the  contract  for  100  thirty-ton  hopper  gondola  cars 
for  the  Chesapeake  &  Ohio. 

The  Ohio  Falls  Car  Manufacturing  Company  has  received  an 
order  from  the  Baltimore  &  Ohio  Southwestern  Railroad  Com- 
pany to  repair  600  freight  cars. 


The  Chicago,  Burlington  &  Quincy  has  placed  orders  for  1,000 
stock  cars;  750  to  go  to  the  Michigan  Peninsular  Car  Company 
and  250  to  the  Wells  &  French  Company. 

The  Florida  &  East  Coast  Railroad  has  placed  an  order  with  the 
Elliott  Car  Works  for  100  freight  cars.  This  road  is  in  the 
market  for  additional  equipment. 


At  the  shops  of  the  Pennsylvania,  at  Fort  Wayne,  there  have 
recently  been  completed  175  gondola  cars,  and  work  has  been 
aow  commenced  on  the  building  of  25  cars  for  dairy  product  and 
10  large  furniture  cars. 

The  Wagner  Palace  Car  Company's  shops  have  turned  out  two 
compartment  cars  for  service  on  the  Chicago  &  Northwestern 
road,  which  are  considered  superior[in  beauty  of  finish  to  anything 
ever  turned  out  of  the  shops. 

The  Billmeyer  &  Small  Car  Company,  York,  Pa.,  has  under  con- 
struction four  cars  for  Bolivia,  South  America,  where  they  will 
be  used  for  excursion  purposes.  They  are  also  building  four  for 
Venezuela,  adapted  for  carrying  sugar  cane. 

The  Brooklyn  Heights  electric  road,  Brooklyn,  N.  Y.,  has  re- 
cently added  to  its  equipment  a  third  theater  car,  built  by  the  J. 
G.  Brill  Company,  Philadelphia,  Pa.  The  length  over  end  panels  is 
24  feet;  width  at  sill,  7  feet  and  width  at  Belt  rail,  7  feet. 

The  Texas  Midland  Railroad  has  placed  an  order  with  the  St. 
Charles  Car  Company  for  $125,000  worth  of  rolling  stock.  The 
order  includes  seven  new  coaches,  five  baggage  cars,  fifty  furni- 
ture cars,  ten  tank  cars,  five  cabooses  and  a  private  car. 

The  Imperial  Railways  of  North  China  will  receive  proposals 
for  building  four  passenger  and  four  freight  locomotives  for  use 
on   the  extension   of  the  road  from  Tien  Tsin  to  Lu-Kon-Chiao. 
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The   bids  will   be  opened   at  the  company's  office  at  Tien  Tsin, 

August  25.  

It  is  announced  that  the  Northern  Pacific  is  about  to  change 
four  of  its  standard  mogul  18  by  24  engines  into  compoimds. 
They  will  all  be  different  types — Richmond,  Schenectady,  Brooks 
and  Pittsburgh.  The  intention  is  to  put  them  into  service,  run- 
ning against  simple  engines. 

Four  new  sleeping-cars  have  just  been  sent  from  the  Wagner 
Palace  Car  shops,  at  East  Buffalo,  to  St.  Paul,  Minn.,  for  use  on 
the  Chicago,  St.  Paul,  Minneapolis  &  Omaha.  These  are  the  first 
Wagner  cars  used  on  the  road,  this  company  having  recently 
taken  the  business  away  from  the  Pullman  Company. 

The  Illinois  Central  has  awarded  a  contract  for  500  coal  cars  to 
the  Wells-French  Company,  and  300  refrigerator  cars  to  the 
United  States  Rolling  Company.  These  last  named  cars  will  be 
built  at  the  Hegewich  plant  of  the  company.  It  is  rumored  that 
the  road  will  soon  place  another  and  large  order  for  cars. 

The  contracts  for  some  of  the  75  Baltimore  &  Ohio  engines 
were  let  shortly  after  our  June  issue  went  to  press.  Other  con- 
tracts followed  and  the  orders  are  now  distributed  as  follows: 
Richmond  Locomotive  Works,  25;  Baldwin  Locomotive  Works, 
20;  Pittsburg  Locomotive  Works,  20,  and  Cook  Locomotive 
Works,  10.  

At  a  recent  test  of  the  Baldwin- Westinghouse  Electric  Loco- 
motive at  the  shops  of  the  Westinghouse  Air  Brake  Company,  at 
Wilmerding,  Pa.,  a  speed  of  45  miles  an  hour  was  developed,  the 
engine  hauling  25  freight  cars.  In  the  near  future  a  public  test 
of  the  engine  will  be  made,  to  which  a  large  number  of  railroad 
men  will  be  invited. 


Eight  new  coaches  and  six  new  Wagner  Sleeping  cars  have  been 
put  into  the  daily  through  service  between  New  York  and  Mon- 
treal, via  the  Adirondack  &  St.  Lawrence  division  )f  the  New 
York  Central.  The  day  coaches  have  accommodations  for  hrst 
and  second-class  passengers.  New  mail  and  express  cars  will  also 
be  assigned  to  these  trains. 


As  illustrating  the  heavy  expense  which  railroads  are  com- 
pelled to  incur  iu  equipping  the  cars  with  automatic  brakes  and 
couplers,  it  may  be  cited  that  the  receivers  of  the  Baltimore  & 
Ohio  have  asked  and  obtained  authority  from  the  court  to  borrow 
$409,851  in  addition  to  money  already  spent  for  the  equipment  of 
the  rolling  stock  with'brakes  and  couplers  in  conformity  to  law. 

It  has  been  stated  in  several  papers  that  the  Richmond  Loco- 
motive Works  has  received  an  order  from  the  Chicago,  Cleveland, 
Cincinnati  &  St.  Louis  Railway  to  convert  60  locomotives  into 
compounds.  This  is  not  true.  They  are  to  convert  a  few  engines 
only  at  present,  and  if  they  are  satisfactory  others  may  be  changed 
from  time  to  time,  as  they  require  heavy  repairs  on  the  cylinders 
and  attached  parts. 


The  Doherty  Patent  Combined  Vise  and  Winch. 

Brown,  Jaeger  &  Company,  No.  919  Betz  Building,  Philadelphia, 
Pa.,  are  the  sole  manufacturers  of  the  Doherty  combined  vise  and 
winch,  which  is  shown  in  the  accompanying  cut.  The  manner  of 
using  it  is  apparent  at  a  glance.  This  tool  will  evidently  in  a  short 
time  replace  the  old-time  "  strap  and  vise"  or  "  block  and  fall"  used 
at  present  in  telegraph,  telephone,  trolley  wiring,  electric  light  line 
work,  in  tightening  guy  wires,  in  putting  up  suspension  wires  for 
serial  cables,  pulling  up  wires  and  in    cutting  out  slack.     In  fact  it 


can  be  used  for  stringing  wires  of  every  description  upon  poles  or 
fixtures  of  any  kind  and  in  tightening  all  gages  of  wire  to  any 
advisable  degree  of  tension. 

It  is  available  for  use  in  making  repairs  to  "  live  wires"  without 
the  necessity  of  employing  the  usual   "cut  outs"  thus  preserving 


the  linemen  from  the  danger  of  the  "  cut  out"  falling  off.  The  tool 
itself  being  entirely  of  metallic  construction  completes  the  circuit. 
On  electrical  test  it  has  been  shown,  that  the  Doherty  combined 
vise  and  winch  shows  no  resistance.  The  usefulness  and  worth  of 
the  implement  is  summed  up  in  the  following  statement :  One  man 
can  pull  up  two  miles  of  wire  at  one  time  with  greater  ease,  more 
quickly  and  more  effectively,  than  the  usual  gang  of  four  men  can 
pull  up  two  ordinary  sections  with  the  "strap  and  vise"  or  "block 
and  fall"  in  use  at  present.  As  an  indication  of  its  power,  it  is  only 
necessary  to  state  that  it  can  pull  apart  a  No.  8  iron  wire  in  an  ordi- 
nary section.  Its  merit  lies  in  saving  money,  labor,  time,  and  life. 
The  weight  of  the  tool  is  about  six  pounds. 


The  Niagara  Spray  Ejector  for  TJrmals. 

To  economize  in  the  use  of  water  and  also  to  overcome  the  annoy- 
ance from  clogging,  so  often  experienced  in  flushing  slab  urinals  by 
means  of  perforated  pipe,  S.  J.  Putnam,  Prince's  Bay,  N.  Y.,  has 
brought  out  the  fixture  shown  in  the  appended  illustrations. 

The  ejector  shown  in  Fig.  1  may  be  secured  into  the  front  side  of 


Fig.  1. 

the  supply  pipe  which  passes  across  the  stall,  in  the  place  of  perfo- 
rated pipe. 

The  force  of  water  on  the  internal  spherical  head  of  the  screw  cap 
at  the  slot,  throws  a  fan-shaped  spray  obliquely  against  the  slab, 
flushing  the  entire  surface  in  an  efficient  manner.     As  the  outlet  is 


equal  to  only  two  holes  in  a  perforated  pipe,  a  large  saving  of  water 
s  evident,  and  owing  to  its  peculiar  construction  there  is  but  little 
chance  for  clogging.  If  the  spray  should  become  clogged  by  rust  or 
dirt  it  can  be  instantly  cleared  without  disturbing  the  couplings. 
A  minimum  of  pressure  may  be  obtained  by  using  a  stop-cock,  which 
will  also  add  to  the  amount  of  water  saved.  The  screw-cap  has  a 
lock,  therefore  no  part  can  get  lost  or  destroyed. 
The  special  coupling  shown  in  Fig.  2,  is  used  for  high  slab  work 


Fig.  3. 

where  the  supply  pipes  are  behind  the  slab.  It  passes  directly 
through  the  slab  and  is  clamped  firmly  to  the  same  by  the  nut, 
which  i.s  provided  with  left-hand  thread. 

Fig,  3  shows  two  stalls  with  fixtures  complete  and  water  turned 
on,  Mr.  Putnam  will  cheerfully  furnish  fuller  information  to  those 
of  our  readers  writing  him 
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The  Cickerman  Buffing   Lathe. 


The  buiSng  lathe  illustrated  herewith  is  made  by  the  Dickerman 
Emery  Wheel  and  Machine  Company,  Bridgeport,  Conn.,  and  is  a 
departure,  to  a  certain  extent,  from  machines  of  this  character. 
The  spindle  has  a  bearing  the  entire  length  of  each  box,  precluding 
any  whipping  or  jumping  of  the   spindle   from  belt  action.     It  is 
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Dickerman   Buffing  Lathe. 

turned  from  machinery  steel  and  means  are  provided  for  taking  up 
end  thrust.  A  maximum  amount  of  room  beneath  the  spindle  for 
bufBng  large  pieces  is  obtained  by  having  no  projections  on  either 
the  base  or  the  underside  of  the  boxes.  The  machine  is  especially 
adapted  for  buffing  bicycle  frames  and  similar  work.  The  dimen- 
sions are:  Height,  floor  to  center  of  spindle,  40  inches;  diameter  of 
spindle  in  bearings,  IVj  inches;  diameter  of  spindle  at  wheel  fit,  IX 
inches;  length  of  bearings,  14^4  inches  each;  length  of  spindle,  50 
inches;  distance  between  fields,  40  inches;  spindle  pulley,  6-inch 
face  by  5-inch  diameter;  floor  space  over  all,  22  by  50  inches.  The 
Pratt  &  Whitney  Company,  133  Liberty  street.  New  York  City,  are 
the  New  York  agents. 


A  New  Locomotive  Boiler  Covering. 

The  aecompanjing  cut  shows  a  new  fireproof  covering  recently 
brought  out  by  the  Kelley  Company,  of  Mineral  Point,  Wis.,  to 
meet  the  want  of  master  mechanics  for  a  lagging  for  boilers  that  is 


fireproof,  that  can  be  removed  for  repairs  and  again  replaced,  and 
that  is  cheap. 

This  covering  is  composed  of  strips  of  wood,  treated  in  such  a  way 
as  to  be  incombustible,  and  fastened  together  side  by  side  so  that 
every  fourth  strip  is  raised  about  one-half  inch  above  the  surface  of 
the  other  three,  thesi;  raised  strips  either  being  notched,  as  shown 
in  the  cut,  or  left  whole.  As  this  side  is  placed  next  to  the  boiler,  it 
will,  of  course,  form  air  spaces,  which  may,  or  may  not,  be  filled 
with  mineral  wool,  asdesired.    These  strips  have  a  backing  of  heavy 


paper  board  covered  with  asbestos  paper,  the  whole  being  securely 
fastened  together  without  nails  or  other  metal  fastening.  It  may 
thus  be  sawed  or  cut  out  to  fit  rivets  or  seams,  and  can  also  be 
made  of  any  sine  to  fit  the  sheets,  and  any  curvature  of  the  boiler. 
This  covering  is  very  strong,  and  may  be  walked  on  without  injury. 
By  means  of  the  nevr  patented  device  for  fastening  it  on,  any  sec- 
tion of  the  covering  may  be  removed  at  any  time  for  repairs  or  ex- 
amination and  again  replaced,  without  disturbing  or  loosening  any 
other  section.  It  gives  a  smoother  surface  for  jacketing  than  wood 
lagging,  and  when  it  is  further  known  that  the  cost  is  only  about 
the  same  as  that  of  wood,  it  will  readily  be  seen  that  it  is  worthy  of 
careful  consideration. 


Improved   Punching  Press. 


In  the  accompanying  cut  we  illustrate  a  new  punching  press, 
which,  while  it  follows  in  a  general  way  the  well-known  Stiles 
press,  embodies  certain  improvements.  No  great  innovation  can  be 
introduced  into  a  design  of  a  punching  press,  in  which  a  frame  is 
in  one  solid  casting,  but  the  company  putting  this  improved  .Stiles 
press  on  the  market  make  their  especial  claim  for  excellence  of 
workmanship  and  the  selection  of  each  separate  kind  of  material  of 
which  the  press  is  constructed. 

Only  a  special  mixture  of  iron  of  great  strength  is  used  in  their 
castings  and  this  mixture  is  continually  tested  and  every  care  taken 
to  keep  it  up  to  an  established  standard.  Every  part  on  which  the 
slightest  wear  occurs  is  carefully  scraped  to  an  exact  fi.t  and  a  per- 
fect bearing  surface  thereby  provided. 

The  ways  or  guides  of  the  slide  are  made  exceptionally  long  to 
resist  any  side  thrust  without  undue  wear.  The  clutch  adopted  by 
this  company  to  be  used  on  this  press  in  preference  to  all  others,  is 
one  that  has  been  perfected  and  recently  patented  by  the  inventor 
of  the  original  Stiles  clutch  and  Stiles  press  and  is  claimed  to  be 
superior  in  many  ways  to  that  well-known  clutch.  Among  the 
special  features  we  note  the  ability  to  run  the  press  in  either  direc 
tion  equally  well ;  three  points  of  contact  in  the  wheel  cause  the 
clutch  CO  be  practically  instantaneous;  the  operator  can  cause  the 
press  to  make  a  whole  revolution  or  only  a  part,  as  he  may  desire 
which  is  a  valuable  feature,  as  it  prevents  accidents  to  tools  and 
operators,  and  makes  this  clutch  absolutely  safe.  The  clutch  can 
be  used  to  back  out  a  punch  that  may  become  stuck  in  the  die, 
and  is  claimed  by  the  manufacturers  to  be  the  latest  and  best 
press  clutch  built. 

These  presses  are  manufactured  by  the  Stiles  &  Fladd  Press 
Company,  of  Watertown,  N.  Y.,  in  six  sizes  weighing  from  500  to 


Stiles  it   Fladd    Punchin'i'  Press. 
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7.500  pounds,  as  fly  presses,  and  in  five  sizes  ranging  in  weight 
from  1,200  pounds  to  8,000  pounds,  as  geared  presses.  The  pat- 
terns are  so  constructed  that  an  endless  variety  of  modifications 
and  changes  can  be  made  to  adapt  them  to  special  work  and  tools 
of  any  make. 


The  a  &  C  Hoyt  Flush  Car  Door. 


The  Standard  Car  Wheel  Company,  of  Cleveland,  O.,  has  been  in- 
corporated, with  a  capital  stock  of  $75,000.  The  incorporators  are  : 
N.  P.  Bowler,  of  Bowler  &  Company;  C.  A.  Brayton,  formerly  of 
Maher  &  Brayton;  W.  L.  Bowler,  W.  B.  Brayton  and  Francis  J 
Wing.  Tlie  new  Company  has  purchased  the  car  wheel  foundry  of 
Bowler  &  Company. 


c 


The  accompanying  drawings  show  the  new  Q  &  C  Hoyt  Flush 
Car  Door,  which  is  being  brought  out  by  The  Q  &  C  Company.  It 
will  be  noticed  that  there  are  several  new  fea- 
tures embodied  in  this  door  that  are  worthy  of 
careful  investigation,  the  first  of  which  is  an  ab- 
solutely flush  door,  hanging  from  the  top  with- 
out a  bottom  rail  of  any  kind.  This  entirely 
does  away  with  any  danger  cf  injury  to  the  door 
at  this  point,  besides  reducing  the  weight  and 
number  of  fixtures  nearly  one-half. 

The  parts  needed  at  the  top  of  the  door  are  two 
hangers,  the  track  and  the  track  brackets,  and 
the  only  parts  used  at  the  bottom  of  the  door  are 
a  sliding  guide  bracket  and  catch  which  recedes 
into  the  sill  of  the  car  as  the  door  closes.  This 
is  a  novel  feature  in  itself,  which  has  been  dem- 
onstrated to  be  thoroughly  practical  as  nothing 
projects  from  the  side  of  the  car  to  be  knocked 
off. 

The  locking  device  at  the  rear  edge  of  the  door 
is  of  such  a  design  as  to  make  it  positively  neces- 
sary to  break  the  seal  before  the  car  can  be  en- 
tered. Besides  this  it  acts  as  a  leverage  to 
throw  the  door  into  place  and  hold  it  there.  The 
power  of  this  lever  is  so  great  that  it  will  throw 
a  badly  sprung  door  into  its  place  with  but  little 
effort,  making  an  absolutely  storm-proof  door. 

As  a  flush  door  it  is  claimed  to  be  the  cheapest  in  first  cost,  to 
have  the  least  number  of  parts,  to  be  easy  to  apply,  and  that  the 
expense  of  maintenance  is  but  very  little,  if  anything. 


If  any  of  our  readers  do  not  thoroughly  understand  the  new  and 
simple  method  by  which  lead  pipe  can  be  coupled  to  lead  pipe  or  to 
iron  pipe  instead  of  wiping  or  soldering  the  joints,  they  should 
write  at  once  to  The  Van  Auken  Steam  Specialty    Company,  208 
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The  Star  Pipe  Wrench. 

The  accompanying  cut  illustrates  the  star  pipe  wrench,  which  is 
manufactured  by  the  Van  Auken  Steam  Specialty  Company,  C.  P. 
Monash,  Manager,203  South 
Canal  street,  Chicago.  This 
wrench  is  simple  in  con- 
struction, having  but  three 
pieces,  which  are  made 
with  such  care  and  unforni- 
ity  as  to  be  perfectly  inter- 
changeable. It  is  claimed 
for  this  wrench  that  it  does 
not  stick  on  the  pipe,  but 
releases  instantly,  that  it  has  no  lost  motion,  that  it  cannoc  mash 
the  pipe  or  slip  off',  and  it  is  guaranteed  never  to  strip,  having  an 
ovaj  top  thread.  On  account  of  the  "  slant "  on  the  heel,  it  will  also 
ratchet  a  nut  or  coupling  without  marring  or  rounding  the  corners. 


The  Q  &  C  Hoyt  Flush  Car  Door. 

South  Canal  street,  Chicago,  for  their  illustrated  catalogue  of 
Star  Lead-pipe  Couplers  and  Fittings.  In  doing  so  please  mention 
this  journal.  

The  Clayton  Air  Compressor  Works,  Havemeyer  Building,  New 
York,  report  a  gratifying  increase  in  their  volume  of  business  dur- 
ing the  past  few  months,  over  the  same  period  last  year.  The  rapid 
extension  in  the  field  of  application  for  compres.sed  air  was  fore- 
seen by  these  works  several  years  ago,  when  they  discontinued 
other  lines  and  devoted  their  sole  time  and  attention  to  the  manu- 
facture of  air  compressing  machinery.  A  description  of  their  latest 
pattern  of  Duplex  Compressor,  installed  at  the  Pennsylvania  shops 
at  Altoona,  will  shortly  appear  in  these  columns. 

The  Brown  Hoisting  &  Conveying  Machine  Company  have  closed 
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A  contract  has  been  awarded  by  the  Receivers  of  the  Baltimore 
&  Ohio  Railroad  Company  to  the  Continuous  Rail  Joint  Company, 
of  Newark,  N.  J.,  for  50,000  rail  joints. 


a  contract  with  the  Pennsylvania  Railroad  for  one  Brown  double 
cantilever  machine  for  handling  general  merchandise  on  Pier  J, 
Jersey  City,  to  and  from  ocean  steamers  to  ears.  This  machine  has 
been  designed  especially  for  ics  location.  It  will  hoist  its  maximum 
load  of  five  tons  150  feet  per  minute,  while  the  entire  machine  will 
be  able  to  travel  along  the  pier  at  the  rate  of  600  feet  per  minute. 
It  is  operated  by  steam  and  will  be  handled  by  a  single  operator. 
It  is  said  to  be  the  first  machine  specially  designed  for  the  rapid 
handling  of  freight  to  be  erected  in  New  York  harbor. 


Messrs.  Bruner,  Sprague  &  Co.,  1027-8  Manhattan  Building,  Chi- 
cago, agents  for  the  Sail  Mountain,  Georgia,  asbestos,  besides  very 
flattering  sales  of  their  product  to  railroad  for  boiler  covering,  re- 
port a  call  for  the  asbestos  from  Japan. 


The  Gibbs  Electric  Company,  169  to  177  Clinton  street,  Milwaukee, 
Wis.,  have  issued  a  number  of  illustrated  sheets  showing  the  dif- 
ferent styles  of  motors  which  they  build.  Among  these  is  a  type  M 
motor  direct  belted  to  a  quartering  machine,  also  a  20-horse  power 
steel  clad  motor  geared  to  a  Hiles  &  Jones  Company  bar  shear. 


The  Georgia  Car  and  Mnnufacturing  Company,  of  Savannah,  will 
erect  a  plant  to  consist  of  an  engine  and  boiler  house,  75  by  109  feet; 
a  machine,  blacksmith  and  workshop,  106  by  375  feet;  a  building  for 
the  office;  also  warerooms,  patterns  and  cabinet  work,  106  by  150 
feet;  a  shop  for  passenger  cars,  106  by  500  feet,  etc. 


The  Chicago  Rawhide  Manufacturing  Company,  75  East  Ohio 
street,  Chicago,  111.,  have  for  the  past  eighteen  years  been  manu- 
facturing rawhide  pinions.  Their  extended  experience  enables 
them  to  turn  out  a  superior  article — one  that  has  met  with  the 
greatest  success.  The  pinions  are  noiseless  and  greatly  reduce 
the  friction  ;  furthermore,  they  do  not  wear  out  the  meshing 
gear,  yet  they  outwear  metal  pinions,  thereby  effecting  a  great 
saving  in  both  directions.  The  company  also  make  rawhide  bell 
and  register  cord,  remarkable  for  its  strength  and  durability. 
Other  products  of  their  factory  are  leather  belting,  and  rope  for 
rope  transmission.  In  connection  with  the  latter  they  have  a 
patented  connection  for  making  a  splice  without  increasing  the 
size  of  the  rope,  while  retaining  its  full  strength,  thus  overcoming 
a  great  objection  to  ordinary  rope  transmission,  either  by  manilla 
or  wire  rope. 
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New  Publications. 


Compressed  Air. — A  monthly  publicatiou  devoted  to  the  useful 
application  of  compressed  !air.  Publislwd  by  W.  L.  Saunders, 
26  Cortlandt  street,  New  York.  Subscription  price,  |1.00  per 
year. 
This  interesting  periodical  is  only  four  months  old,  but  it  has  de- 
veloped wonderfully  in  that  brief  period.  The  rapidly  extending 
use  of  compressed  air  for  power  purposes  in  all  kinds  of  shops,  in 
contractors'  work,  and  in  other  lines  too  numei-ous  to  mention, 
gives  this  paper  a  large  and  growing  field.  From  its  pages  it  is 
evident  that  its  editors  and  publisher  are  directing  the  attention 
of  its  readers  to  the  thoroughly  practical  uses  of  compressed  air 
and  the  moat  economical  methods  of  employing  that  useful  agent. 
That  is  just  what  is  needed,  and  we  can  heartily  commend  the 
publication  to  those  who  are  or  ought  to  be  interested  in  the  com- 
pression, transmission  or  use  of  air. 

Health  and  Pleasure  on  "  America's  Greatest  Railroad." 
Deseriptwe  of  Sumvier  Resorts  and  Excursion  Routes,  Embrac- 
ing more  than  One  Thousand  Tours  by  the  New  York  Central 
&  Hudson  River  Railroad.    Issued   by  the  Passenger  Depart- 
ment.    New  York;  533  pages;   6  by  9  inches.    (Standard  size.) 
Each  year  the  guide  books  which   are  published   by  the  different 
lines  of  railroad  are  increased  in  size  and  elaborateness.     The  dis- 
coveries which  have  been  made  in  the  various  processes  of  photo- 
engraving have  facilitated  very  much  the  production  of  this  class 
of  literature,  and  have  made  possible  a  richness  of  illustration 
which  our  fathers  never  dreamed  would  be  possible. 

The  volume  before  us  has  been  issued  by  the  passenger  depart- 
ment of  the  New  York  Central  Railroad,  and  is  intended  to  set 
forth  the  attractions  of  that  great  line  of  travel. 

At  the  beginning  of  the  book  is  an  excellent  large  folded  map 
3  ft.  3i  inches  by  16  inches  of  the  line  and  its  connections  from 
Boston  to  St.  Louis.  The  different  single-track  roads  are  repre- 
sented by  one  broad  red  line,  double  track  by  two  and  quadruple 
track  by  four. 

The  first  chapter  is  devoted  to  a  general  description  of  the  New 
York  Central  Railroad  and  its  branches.  The  second  chapter — 
33  pp. — to  the  Hudson  River  division  and  its  environment,  with  a 
great  many  illustrations  of  interesting  places  and  objects  along 
and  adjacent  to  the  road.  Among  them  are  a  number  of  historical 
scenes  and  much  beautiful  landscape. 

The  third  chapter  describes  the  Putnam  division  of  the  road, 
and  the  counties  and  places  adjacent  thereto.  Excellent  views 
are  given  of  the  High  and  Washington  bridges  in  New  York, 
buildings  and  scenes  along  the  line  of  the  road;  some  of  them,  such 
as  the  scene  opposite  p.  73,  are  of  great  beauty.  Following  this 
chapter  is  one  of  34  pp.  devoted  to  the  Harlem  division,  and  con- 
taining many  admirable  illustrations.  "  The  Beautiful  Mohawk 
Valley'"  is  the  title  of  the  succeeding  chapter,  and  embraces  that 
part  of  the  line  from  Albany  to  Utica.  Other  chapters  describe 
the  Lake  Region  of  Central  New  York,  the  Auburn  road, 
Rochester  to  Buffalo  and  Niagara  Falls,  Rochester  and  Niagara 
Falls  road,  the  Adirondack  Mountains,  with  a  multiplicity  of 
views  of  lakes,  mountains  and  hotels.  About  70  pp.  are  devoted 
to  descriptions  of  places  which  may  be  reached  by  the  New  York 
Central  road.  The  terminal  facilities  in  New  York  are  described, 
and  about  90  pp.  are  given  up  to  information  concerning  steam- 
boat and  stage  lines,  followed  by  schedules  which  relate  directly  or 
indirectly  to  the  great  road  which  is  the  subject  of  this  elaborate 
volume. 

About  50  pages  are  devoted  to  tables,  giving  rates  of  fare,  lists 
of  hotels  and  boarding-houses  along  the  line,  and  much  other 
information  of  interest  to  travellers.  Over  100  pages  of  very  in- 
teresting advertisements  complete  the  book. 

It  is  not  easy  in  a  brief  notice  like  this  to  give  an  adequate  idea 
of  the  wealth  of  illustrations  which  are  given.  The  mere  enu- 
meration of  them  would  take  a  great  deal  of  time.  It  is  safe  to 
say  that  there  are  several  hundred.  Most  of  them  are  of  a  very 
excellent  character  of  engraving.  A  number  of  them — as  for  in- 
stance that  on  i>age  140,  "Great  Expectations," — have  much 
artistic  merit. 

The  style  of  the  descriptive  matter  is  very  pleasant,  and  there 
is  a  grateful  absence  of  the  guide-book  style,  which  in  some  pro- 
ductions of  this  kind  is  so  "averting."  The  price  of  the  book  is 
25  cents,  and  is  the  c.heapest  publicatiou  we  know  of  for  the 
money.  The  fault  to  be  found  with  it  is  that  its  perusal  produces 
a  desire — which  is  difficult  to  resist — to  pack  up  and  take  an 
early  train  to  some  of  the  agreeable  places  which  are  described. 


©ur  Pirectortj 

OF  OFFICIAL  CHANaES  IN  JUNE. 

We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Atchison,  Topeka  &  Santa  Fe,—Mv.  D.  B.  Robinson  has  re- 
signed the  office  of  First  Vice-President. 

Baltimore  &  Ohio.— Mr.  E.  L.  Weisgerber,  formerly  Master  Me- 
chanic at  Newark,  O.,  has  been  transferred  to  the  position  of 
Master  Mechanic  of  the  Mont  Clare  shops,  Baltimore.  Mr.  Wm. 
Harrison,  Jr.,  succeeds  him  at  Newark.  Mr.  H.  N.  Woodward  has 
been  appointed  Master  Mechanic  at  Parkersburg  to  succeed  Mr.  J. 
H.  Irvin,  assigued  to  other  duties. 

Brainerd  &  Northa-n  ilinnesota. — Mr.  O.  O.  Winter  has  been 
appointed  General  Manager,  with  headquarters  at  Brainerd,  Minn. 

Chesapeake,  Ohio  &  Southwestern. — Gen.  J.  Echols,  Receiver  and 
General  Manager,  died  May  2-1.  Mr.  St.  John  Boyle  has  been  made 
sole  Receiver,  and  will  act  as  General  Manager  until  the  road  is 
turned  over  to  the  Illinois  Central. 

Georgia  Northern.— Mr.  Archie  McLean  has  been  appointed 
Superintendent  of  Motive  Power,  with  headquarters  at  Pidcock, 
Ga.,  vice  Mr.  A.  Marugg,  resigned. 

Great  Northern.— M.T.  W.  W.  Finley  has  been  elected  V^ice-Presi- 
dent  and  General  Manager.  Mr.  J.  E.  Cannon  has  been  appointed 
Master  Mechanic  at  Barnesville,  Minn. 

Houston,  East  <fc  West  Texas.— T,  W.  House  has  been  chosen 
President. 

Litchfield,  Carrollton  A  Wester7i.—M.r.  C.  B.  McCall  has  been 
made  General  Manager,  with  headquarters  at  ^Carlinville,  111.,  vice 
Mr.  T.  D.  Hinchcliffe,  resigned. 

Zong  Isla7id.—M.r.  George  S.  Edgell  has  been  elected  second  Vice- 
President.  Mr.  Austin  Corbin,  President,  was  killed  in  an  accident 
last  month. 

Louisville,  Evansville  &  St.  Louis.— Mr.  D.  L.  Anderson  has  been 
appointed  Secretary  and  Purchasing  Agent,  with  headquarters  at 
Evansville,  Iiid.  Mr.  W.  E.  Looney  has  resigned  the  position  of 
Master  Car  Builaer,  and  the  office  is  abolished. 

Louisville,  St.  Louis  S:  Texas.—  Mr.  W.  V.  McCracken  has  re- 
tired from  the  Presidency,  and  is  succeeded  by  Mr.  Attilla  Cox. 
The  reorganized  road  will  be  known  as  the  Louisville,  Henderson 
&  St.  Louis  Railroad. 

Manhattan.— Mr.  Wm.  J.  Fransioli  has  been  appointed  Acting- 
General  Manager,  vice  Col.  F.  K.  Hain,  deceased. 

Midland  I'erminal. — Mr.  F.  Singer  has  been  appointed  Master 
Mechanic,  with  headquarters  al  Gillett,  Col. 

Montana  Central.— Mr.  C.  H.  Warren  has  resigned  the  position 
of  General  Manager.  The  road  will  not  be  operated  hereafter  by 
the  Great> Northern,  but  will  have  it  own  corps  of  officials. 

New  England.— C.  P.  Clark  has  been  appointed  Assistant  General 
Manager,  and  will  perform  the  duties  heretofore  performed  by  the 
General  Manager.    Office,  180  Summer  street,  Boston. 

Nejv  Orleans  A-  Western.— J .  M.  Turner.  Superintendent  of  Motive 
Power,  has  been  appointed  General  Manager.  C.  B.  Deasom  has 
been  appointed  Chief  Engineer. 

Northern  Pacific-Mr.  Ed.  M.  Winter  has  been  elected  Presi- 
dent. 

Ohio  River. — Mr.  H.  H.  Rogers  has  been  chosen  President. 

Pittsburgh  &  Lake  Erie.—  Mr.  J.  M.  Schoonmaker  has  been 
chosen  Vice-President,  to  succeed  Mr.  J.  H.  Reed,  resigned. 

Pittsburgh  &  Westerti  Railway.— Frank  T.  Hyndmau  has  been 
ppointed  ifaster  Mechanic,  vice  I.  N.  Kolbaugh,  resigned. 

Sherman,  Shrevcporf  A-  Southern.— Mr.  F.  W.  Fratt  has  resigned 
the  posicion  of  General  Manager  and  the  duties  of  the  office  will  de- 
volve upon  the  Superintendent. 

St.  Louis  &  San  F  rancisco.— Mr.  D.  B.  Robinson  has  been 
elected  President,  with  headquarters  at  St.  Louis. 

Stuttgart  and  Arka7isas  River  R.  R.—S.  W.  Fordyce  is  Receiver. 
H.  E.  Martin  is  Manager  for  Receiver. 

Wiscasset  *  Quebec— Mr.  R.  T.  Rundlett  has  resigned  the  posi- 
tion of  President  and  General  Manager.  Mr.  H.  Ingalls  has  been 
elected  President,  and  Mr.  W.  F.  P.  Fogg,  General  Manager. 


Exhibits  at  the  Conventions. 


The  exhibits  at  the  conventions  were  larger  and  more  numerous 
than  on  any  previous  year  and  were  worthy  of  careful  and  minute 
inspection  and  study.    The  following  is  a  complete  list  of  them: 

Adams  &  Westlake  Company,  Chicago;  curtain  fixtures,  etc. 
Represented  by  L.  A.  Gray,  T.  B.  Jones  and  H.  E.  Keeler. 

Alexander  Car  Replacer  Manufacturing  Company,  Scranton,  Pa.; 
steel  engine  and  car  replacers.     Represented  by  E.  B.  Whitcomb. 

American  Balance  Slide  Valve  Company,  San  Francisco, Cal.,  and 
Jersey  Shore,  Pa.;  slide  valves.     Represented  by  J.  T.  Wilson. 

American  Brake  Beam  Company,  Chicago;  Kewanee  brakebeam. 
Represented  by  E.  G.  Buchanan  and  J.  G.  Sanborn. 
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American  Steel  Foundry  Company,  St.  Louis;  car  trucks,  bol- 
sters cast  steel  locomotiTe  frames,  couplers  and  steel  castings  in 
general.    Represented  by  C.  B.Evans,  J.  W.  Robinson,  E.  F.  Goltra. 

American  bteel  Castings  Company,  Thurlow,  Pa.;  cast-steel  driv- 
ing wheel  centers,  locomotive  frames  and  other  steel  castings. 
Represented  by  D.  Egan,  S.  A.  Watson  and  W.  A.  Blanchard. 

Armstrong  Bros.,  Chicago  ;  machinists"  tools  and  supplies.  Rep- 
resented by  P.  Armstrong. 

Ashton  Valve  Company.  Boston  ;  safety  valves  and  steam  gages. 
Represented  by  F.  A.  Casej .  ..,     ,        , 

Auioiiialic  Uumping  Car  Company,  New  \ork;  door-operating 
device  for  hopper- bottom  cars.     Represented  by  Wm.  McMahon. 

Boston  Belling  Company,  Boston;  rubber  goods.  Represented 
by  Geo   H   Forsvth,  J.  F.  Wuldoon,  Fred  T.  Alden,  T.  R.  J<reeman. 

Burrows  Company,  E.  T.,  Portland,  Me.;  car  curtains.  Repre- 
sented by  Harry  H.  Russell. 

Brown  Automatic  Car  Coupler  Company,  Columbus,  Ind.;  car 
couplers.     Represented  by  W.  G.  Irwin  and  P.  C.  Broven. 

Barbey  &  Company,  F.  A.,  Boston;  Hampson  flexible  steam  joint. 
Represented  by  F.  A.  Barbcy.  ,        „  r-,  ,       u         /-v 

Buckeve  Malleable  Iron  &  Coupler  Company,  Columbus,  O.; 
Little  G"iant  Coupler.  Represented  by  J.  E.  Hoyve,  J.  Timms,  C.  U. 
Bailey,  C.  H.  McKibbin  and  R.  C.  Fraser. 

Bundy  Manufacturing  Company,  Binghamton,  N.  1.;  time  re- 
corder.    Represented  by  H.  E.  Bundy  and  C.  J.  Morehouse- 

Bushnell  Mfg.  Company,  Easton,  Pa.;  car  seats.  Represented  by 
E.  Bushnell  and  C.  Pullman. 

Bourne,  E.,  Vancouver,  B.  C;  Faderdump  car.  ,  ,      ttt 

Baker,  William  C,  New  Tork;  car  heater.  Represented  bj  W. 
C.Baker  and  J   G.  Demarest.  ^  ^ 

Bird  &  Son,  F.  W..  East  Walpole,  Mass.;  car  roofing.  Repre- 
sented by  M.  A.  Garrett. 

Boston  Woven  Hose  and  Rubber  Company,  Boston;  rubber  goods. 
Represented  by  A.  L.  Whipple,  Jr. 

Bridgeport  Car  Equipment  Company,  Bridgeport,  Conn.;  third 
rail  system  for  electic  cars. 

Brussells  Tapestry  Company.  Chauncey,  N.  \.;  car  window  ana 
berth   curtains,  mattresses,  lUgs.  head   linings  and   the      Perlect 
self-adjusting  curtain  fixture.    Represented  by  W.  S.  Calhoun. 

Brill  Company,  J.  G.,  Philadelphia;  model  of  truck.  Represented 
by  L.  B.  Smyser.  ,        ■        t       , 

Bruner,  Sprague  &  Company,  Chicago;  asbestos  lagging  for  o- 
comotives,  fire-proofing  and  insulation  for  cars.  Represented  by 
H.C.  Bruner  and  J.  H.  Sprague.  ,         „  ^   j 

Chase  &  Company,  L.  C,  Boston;  plush  goods.  Represented 
by  R.  Bishop,  Jr.  ,  j  -t 

Chicago  Grain  Door  Company,  Chicago;  grain  door  and  security 
lock  bracket.    Represented  by  J.  L.  Mallory. 


Chicago  Pneumatic  Tool  Company,  Chicago;  pneumatic  ham- 
iners,  sand-papering  machines,  piston  air  drills,  air  hoists,  flue  ex- 
panders, pneumatic  belt  shifters,  and  other  pneumatic  devices. 
Represented  by  J.  W.  Duntley,  W.  O.  Duntley,  J.  i  .  DeGarmo,  I. 
W.  Davis  and  J.  Boyer. 

Chicago  Railway  Equipment  Company,  Chicago;  National  Hollow 
brake-beam.  Repre.-e:ited  by  E.  B.  Leigh,  A.  J.  Farley,  L.  C.  Bur- 
gess and  F.  Ely.  ,  »T    ^r       Tl  1-    U). 

Consolidated  Car-Heating  Company,  Albany,  Is,  \ .;  Pope  light. 
Represented  by  C.  A.  Sheldon,  J.  F.  McElroy,  W.  N.  Stevens,  R.  P. 
Scales,  W.  P.  Cosper  and  F.  P.  Foley.     ^      ,     ,  „  ^^,    . 

Carnegie  Steel  Company,  Pittsburgh;  steel  cars.  Represetited 
by  T.  C.  Carson,  George  H.  Wightman,  H.  M.  Mcllwain,  H.  J.  Lind- 
say and  J.  B.  Hardie.  ,         _ 

Crown  Car  Coupler  Company,  Troy,  N.  ^.;  car  coupler.  Repre- 
sented by  F.  Waller  and  G.  H.  Mowers. 

Crosby  Steam  Gage  and  Valve  Company;  gages  and  valves.  Repre- 
sented by  E.  C.  Bates.  „  ,  .  -..J     ,    It  „.,t 
Detrick  &  Harvey  Machinery  Company,  Baltimore,  Md.;  bolt-cut- 
ting machinery.    Represented  by  T.  M.  Brown. 

Davis  Car  Snade  Company,  Portland,  Me.;  car  shades.  Repre- 
sented by  E.  E.  Piper  and  C.  M.  Fuller. 

Eureka  Nut  Lock  Company,  Pittsburgh;  nut  locks  for  car  con- 
struction.   Represented  by  S.  D.  Barnett. 

Evans  Artificial  Leather  Company,  Boston,  Mass.;  leather  sub- 
stitute for  upholstering  car  seats.  Represented  by  W.  N.  Dole  ana 
A    E  Prince 

Fails  Hollow  Stay  Bolt  Company,  Cuyahoga  Falls,  O.;  stay  bolts 

and  stay-bolt  iron.     Represented  by  C.  M.  Walsh  and  J.  \\  .  VValsn. 

Foster  Engineering  Company,  Newark,  N.  J.;  governors,  reducing 

valves,  automatic  safety  stop  valves,  inside  injector  checks  ana 

reducing  valves.    Represented  by  J.  M.  Foster. 

French  Renovating  Process  Company,  Cleveland,  O.;  process  for 
cleaning  car  plushes.    Represented  by  H.  Stern. 

French  Spring  Company,  Pittsburgh;  box  lids  and  springs. 
Represented  bj  L.  C.  Noble  and  Geo.  Morris. 

General  Agency  Company,  New  York  ;  Smith  triple  expansion  ex- 
haust pipe.  Represented  bv  C.  A.  Ball,  J.  Y.  Smith  and  J.  R.  Ellicott. 
General  Electric  Company,  Schenectady,  N.  Y.;  photographs  of 
motors.    Represented  by  W.  J.  Clark,    L.  U.  Parker,  C.  C.  Pierce, 
F.  H.  Shepard  and  W.  B.  Potter.  ^  .      ^. 

Gold  Car  Heating  Company,  New  York;  system  of  car  neating. 
Represented  by  E.  E.  Gold  and  E.  H.  Gold.  ,    ,    ,  . 

Goodwin  Car  Company,  Chicago;  model,  drawing  and  photographs 
of  the  Goodwin  dump  car.  Represented  by  J.  M.  Goodwin,  G.  i. 
Plowman  and  N.  Senbert.  ,     ,    .  ,  , 

Gould  Car  Coupler  Company,  New  York;  freight  and  passenger 
couplers  and  spring  buffer  blocks  for  freight  cars.  Represented  by 
CM.  Gould,  Dr.  C.  W.  Gould,  A.  Dowdell,  W.  F.  Richards,  F.  1 . 
Huntley  and  Geo.  E.  Widner.  ,        „  ,.  a 

Gifford  Car  Coupler  Company.  Chicago;  car  coupler.  Represented 
by  M.  R.  Clapp.  _  ,      .    o  ^ 

Gisholt  Machine  Company,  Madison,  Wis.;  tool-grinder.  Repre- 
sented by  F.  V.  Bartlett,  W.  H.  Kruse  and  F.  H.  Robinson. 

Grady,  M.  J.,  Kingston,  Ont.,  car  coupler.  Represented  by  M.  J. 
Grady. 


Greeley  &  Company,  E.  S.,  New  York;  Acme  packing  waste.  Rep 
resentedby  E.  B.Eaton. 

Hammett,  M.  C,  Troy,  N.  Y.;  Corey  Force  Feed  Oiler,  pneumatic 
bell  ringer,  guide  and  rod  oil  cups,  Richardson  balance  valves. 
Represented  by  M.  C.  Hammett. 

Hicks,  John  B.,  New  York;  Bellamy  filler,  R.  I.  Clark  &  Com- 
pany's varnishes  and  japans,  and  New  .Jersey  Car  Spring  and  Rub- 
ber Company's  hose,  etc.  Represenied  by  J.  B.  Hicks  and  C.  L. 
Bellamy. 

Hale  &  Kilburn  Manufacturing  Company,  Philadelphia;  car  seats. 
Reoresented  by  H.  S.  Hale,  C.  E.  Barrett  and  H.  T.  Bigelow. 

Hancock  Inspirator  Company,  Boston;  inspirators.  Represented 
by  C.  E.  Randall  and  T.  Aldcorn. 

Harris,  E.  W.,  Palisade,  Nev.;  variable  exhaust  nozzle. 

Hodge  &  Company,  Samuel.  Detroit;  McCoy  sight  feed  lubrica- 
tors.   Represented  by  E.  McCoy. 

Haeseler  Company,  The  C.  H.,  Philadelphia;  portable  pneumatic 
tools. 

Ingersoll-Sergeant  Drill  Company,  New  York;  triplex,  two-stage 
steam  air  compressor  and  and  S  by  8  belt-actuated  compressor. 
Represented  by  C.  W.  Shields. 

Interchangeable  Brake  Beam  Company,  St.  Louis;  brake  beam. 
Represented  by  J.  C.  Stewart  and  E.  H.  Power. 

Jerome  Metallic  Packing  Company;  Jerome  packing  and  Mcin- 
tosh "duplex"  blow-ofl:  cock.    Represented  by  G.  C.  Jerome. 

Johns  Manufacturing  Company,  H.  W.,  New  York;  asbestos  fire- 
felt  boiler  and  pipe  covering,  car  roofing,  paints,  vulcabeston  pack- 
ing.    Represented  by  F.  M.  Patrick. 

Jenkins  Brothers,  New  York;  Jenkins  1896  valves.  Sellers  in- 
jectors.    Represented  by  J.  D.  Stiles  and  C.  W.  Martin,  Jr. 

Kanaly  Company,  M.  E.,  Canibridgeport,  Mass.;  Standard  car- 
door  hanger.     Represented  by  M.  E.  Kanaly. 

Kinzer  &  Jones  Manufacturing  Company,  Pittsburgh;  composi- 
tion brake  shoes.  Represented  by  J.  J.  Kinzer  and  Wm.  Weierback. 

Keasbey  &  Mattison  Company,  Ambler,  Pa.;  magnesia  boiler 
covering.    Represented  by  W.  W.  Johnson  and  G.  Rose. 

Knitted  Mattress  Company,  Canton  Junction,  Mass.;  knitted 
mattresses.     Represented  by  G.  F.  Summer. 

Leach,  H.  L.,  Boston  ;  track  sander. 

Lewis  Tool  Company,  New  York;  vices.  Represented  by  E.  T. 
Leevenworth. 

Look,  J.  C,  San  Jose,  Cal.;  unlocking  lever  for  couplers. 

Major  A.,  New  York  ;  filter  and  cement. 

Manning,  Maxwell  &  Moore,  Ashcroft  Manufacturing  Company, 
Consolidated  Safety  Valve  Company,  Hayden  &  Derby  Manufactur- 
ing Company  ;  Ashcroft  steam  gages,  Mufller  pop  valves,  encased 
locomotive  valves.  Tabor  indicator.  Metropolitan  injector,  and  Man- 
ning, Maxwell  &  Moore  tools.  Represented  by  C.  A.  Moore,  J.  N. 
Derby,  J.  N.  Gardner,  A.  C.  Stebbins,  R.  A.  Bole,  D.  \f.  Pedrick 
and  F.  T.  Tapley. 

Massachusetts  Mohair  Plush  Company. 

McKibben  &  Company,  C.  II.,  New  York.  Represented  by  C.  H. 
McKibbin,  Chas.  D.  Bailey,  R.  C.  Fraser. 

Moran  Flexible  Steam  Joint  Company,  Louisville,  Ky.;  steam 
joint.    Represented  by  H.  U.  Frankel  and  T.  W.  Moran. 

More,  Jones  &  Company,  St.  Louis;  car  and  engine  brasses. 
Represented  by  F.  A.  Johann. 

Morris  Box  Lid  Company,  Pittsburgh;  box  lids.  Represented 
by  Geo.  Morris. 

Motley  &  Company,  Thornton  N.,  New  York;  the  LeBel  electric 
kindler.    Represented  by  W.  W.  Caldwell. 

New  York   Belting  and  Packing  Company;  rubber  goods.    Rep- 
resented by  A.  F.  Conklin. 
Norton,  A.  O.,  Boston;  jacks.  j       t. 

New  York  Rubber  Company,  New  York;  rubber  goods.  Repre- 
sented by  Frank  ScoHeld. 

National  Malleable  Castings  Company,  Cleveland;  Tower  coupler. 

National  car-door  fasteners,  Eubank  doors  and  malleable  castings 

for  cars      Represented  by  Willard  A.  Smith,   C.   L.   Sullivan,   S.  L. 

Smith   J.  V.  Davison,  F.  R.  Angell  and  F.  B.  Whitlock. 

National  Car  Wheel  Co.,  Buffalo;  car  wheels.  Represented  by  W. 

National  Machinery  Company,  Tiffin,  O.;  blue  prints  of  machines. 
Represented  by  F.  Bloom.  ^,_         ...        ■  id 

National  Car  Coupler  Co.,  Chicago  ;  the  national  coupler.  Repre- 
sented by  J.  Hinson.  »,        ...     ,  i  u 

New  Y'ork  Coupler  Company,  New  York;  car  coupler.  Repre- 
sented by  P   H.  Wilhelm. 

One  Piece  Drawbar  Company,  Chicago;  Deitz  tender  passenger 
and  freight  couplers  and  Ogden  train  jack.    Represented  by  H. 

Deitz 

Pugh   Job  T.,  Philadelphia;  drills,  augers,  etc. 

Peerless  Rubber  Manufacturing  Company,  New  York  ;  rubber 
goods.    Represented  by  C.  H.  Dale,  C.  S.  Prosser  and  W.  J.  Court- 

°^Pedrick  &  Ayer,  Philadelphia;  automatic  belt  air  compressors, 
air  lifts  pneumatic  grinding  and  drilling  machines,  pneimiatic 
riveter  pneumatic  chipping  and  calking  tools.  Represented  by  D. 
W'^   Pedrick,  C.  H.  Haesler  and  Howard  A.  Pedrick. 

Plush  Renovating  Company,  Baltimore;  process  for  cleaning 
plushes.     Represented    by  Chas.    H.   Winkelmann     and     H.    E. 

0  fe'c  Company,  Chicago;  McKee  brake  adjuster,  Williams  loco- 
motive valve-setting  device  and  Q.  &  C.  flush  door.  Represented 
by  C.   F.  Quincy,  F.   Ely,  E.  VV.  Hodgkins,  F.   E.  Came  and  J.  K. 

Railroad  Supply  Company,  The,  Chicago;  the  Hein  double  auto- 
matic   coupler  and  car   jack.    Bepresented   by  Phil  Hem,  C.  A. 

Reliance  Replacer  Company,  Jersey  Shore,  Pa.;  wrecking  frogs. 

Revere  Rubber  Company.  Boston;  rubber  specialties.  Repre- 
sented by  W.  B.  Miller^orge  Q.  Hill,  W.  B.  Miller,  Wm.Kill- 
mer,  T.  A.  Budd,  E.  Z.  Jefferson.  John  W.  Teller,  George  A.  Gard- 
ner and  Richard  Kutzleb. 
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Ross  Valve  Company,  Troy,  N.  Y.,  valve.  Represanted  by  Wm. 
Ross. 

Ruth  Equipment  Companv,  Pittsburgh;  sleeping-car  berths  with 
pneumatic  cushions,  etc.  Represented  by  L.  F.  Ruth,  J.  B.  Ruth 
and  George  Miller. 

Star  Brass  Manufacturing  Company,  Boston  ;  track  sanders,  pop 
safety  valves,  steam  gages,  whistles,  air-brake  and  inspector's 
gages.     Represented  by  C.  W.  Sherburne  and  E   C-  Sawyer. 

Safety  Car  Heating  and  Lighting  Cornpany,  160  Broadway,  N.  Y.; 
the  Pintsch  light.  Represented  by  A.  W.  Soper,  Robert  Andrews, 
R.  M.  Dixon,  M.  P.  Stevens,  E.  F.  Slocum  and  O.  C.  Gayley. 

Sewall,  J.  H.,  Worcester,  Mass;  "Standard"  brake  slack  ad- 
juster. 

Shickle,  Harrison  &  Howard  Iron  Company,  St.  Louis;  cast-steel 
body  and  truck  bolsters.     Represented  by  T.  M.  Gallagher. 

Sams  Automatic  Car  Coupler  Company,  Denver,  Col.;  model 
couplers  on  model  cars.  Represented  by  C.  G.  Burkhardt  and  L.  D. 
Sweet. 

Smith  &  Company,  Edward,  New  York ;  preservation  of  metal 
surfaces.     Represented  by  A.  Johnson  and  E.  H.  B.  Twining. 

Standard  Steel  Works,  Philadelphia;  locomotive  tires,  steel  tired 
locomotive  and  car  wheels.  Represented  by  M.  Middleton,  C.  Rid- 
dell  and  T.  L.  Courtney,  Jr. 

Springhelti  Malleable  Iron  Company,  Springfield,  O.;  Miner  and 
Bryan  draft  rigging  and  the  Ludlow  freight,  passenger  and  tender 
couplers.     Represented  by  R.  I.udlow,  J.  T.  Ricks  and  A.  Ludlow. 

Schirra  Seal  Company,  Pittsburg;  car  seals.  Represented  by 
Schirra  and  G.  Fivel. 

Schoen  Pressed  Steel  Company,  Pittsburg,  Pa.;  pressed  steel  bol- 
sters.    Represented  by  C.  T.  Schoen  and  J.  T.  Milner. 

Smillie  Coupler  Company,  Newark,  N.  J.;  car  coupler.  Repre- 
sented by  C.  H.  Taylor. 

Smart  Car  Door  Company,  Nashua,  N.  H.;  flush  car  door.  Rep- 
resented by  H.  D.  Smart. 

Taylor  Iron  &  Steel  Company,  High  Bridge,  N.  J.;  Taylor  steel 
tired  wheels.     Represented  by  W.  J.  Taylor. 

Taylor  Company,  N.  &  G.,  Philadelphia,  tinplate  and  Pancoast 
ventilator.     Represented  by  M.  J.  Cusick. 

Tilden  Company,  B.  E.  Chicago;  wrecking  frog.  Represented  by 
B.  E.  Tilden. 

Trojan  Car  Coupler  Company,  Troy,  N.  Y.;  car  coupler.  Repre- 
sented by  A.  H.  Renshaw,  H.  N.  Loomis,  W.  C.  DeArmond  and  E. 
Dietz. 

Universal  Construction  Comp<any,  Chicago;  Harvey  and  Pennock 
steel  cars.     Represented  by  W.  R.  Stirling. 

Universal  Safety  Car  Bearing  Works,  Jersey  Citv.  N.  J.;  Baker's 
universal  safety  car  bearings.     Represented  by  J.  R.  Baker. 

Vose  &  Cliff  -Manufacturing  Company,  New  York;  King's  yield- 
ing side  bearings.    Represented  by  E.  Cliff. 

Whitman  &  Company,  Clarence,  New  York  ;  Pantasote,  a  sub- 
stitute for  leather.  Represented  by  H.  E.  Twining  and  H.  M. 
Grier. 

Western  Railway  Equipment  Company,  St.  Louis;  Houston  loco 
motive  track  sander,  combination  lug  and  follower,  economy  slack 
adjuster  and  American  journal  box.  Represented  bv  E.  S.  Mar- 
shall. 

Wilson  &  McIIwain,  Pittsburg;  Clancy's  hose  clamp.  Wadsworth, 
Howland  &  Company's  paints,  Wells  lights.  Keystone  soft  metal 
unions,  Sewall's  brake  slack  adjuster,  and  Hutc'hins' roof.  Repre- 
sented by  J.  T.  Wilson  and  J.  D.  McIIwain. 

Wolstencroft's  Sons  &  Company,  Wm.,  Philadelphia;  pneumatic 
hammers.     Represented  by  G.  B.  Harris  and  Wm.  H.  Curtis. 

Yerdon,  Wm.,  New  York;  double  hose  band.  Represented  by 
Wm.  Yerdon. 

Zenner-Raymond  Disinfectant  Company,  Detroit,  Mich.;  disin- 
fectant.   Represented  byA.  H.  Zenner. 
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Souvenirs  at  the  Conventions. 


As  usual,  there  were  a  number  of  souvenirs  distributed  at  the 
conventions.  We  only  have  room  to  publish  a  list  of  them,  with- 
out attempting  descriptions,  though  many  of  them  are  worthy  of 
praise: 

American  Brake  Company,  St.  Louis ;  views  of  the  destruction 
wrought  by  the  St.  Louis  tornado. 

Boston  Belting  Company,  Boston;  glass  paper  weights,  pen 
wipers  and  whist  counters. 

Brown   Hoisting  and  Conveying  Machine  Company;  pass  books. 

Brown  &  Sharpe,  Providence,  R.  I.;  three-inch  scales. 

Buckeye  Malleable  Iron  and  Coupler  Company,  Columbus,  O. ; 
pocket  knives. 

Ewald  Iron  Company,  St.  Louis;  paper  cutters. 

Flood  &  Conkliu  Company,  Newark,  N.  J.;  pocketbooks. 

Foster  Engineering  Company,  Newark,  N.  J.;  trick   match   safes. 

Jenkins  Brothers,  .Jersey  City,  N.  J.;  whist  counters. 

Morris  Box  Lid  Company,  Pittsburgh,  Pa.;  corkscrews. 

National  Machinery  Company,  Tiftii),  O.;  match  safes. 

Peerless  Rubber  Manufacturing  Company,  New  York;  pocket 
knives. 

Pocket  List  of  Railroaa  Officials,  326  Pearl  street.  New  York;  12- 
inch  folding  steel  rules. 

Pratt  &  Lambert,  47  John  street,  New  York;  note  books  with 
aluminnm  covers. 

Revere  Rubber  Company,  Boston;  glass  paper  weights. 

Safety  Car  Heating  and  Lighting  Company,  160  Broadway,  New 
York;  card  cases. 

Smillie  Coupler  &  Manufacturing  Company,  Newark,  N.  J.;  note 
books. 

Standard  Paint  Company,  81  John  street.  New  York;  note  books. 
T.  Prosser&  Son,tlS  Goldstreet,  New  York;  playing  cards. 
W.  W.  Laurence  &  Co.,  Pittsburgh,  Pa.;  lead  pencils  in  the  form 
of  a  hollow  nail  containing  adjustable  leads. 


Exhaust  Pipes  and  Steam  Passages. 


RoBT.  QuATLE,  Wm.  Forsvth,  J.  McNaughton,  W.  S.  Morris, 
D.  L.  Barnes,  Prof.  W.  F.  M.  Goss,  Committee. 

The  work  was  outlined  by  the  committee,  as  follows  : 

First.  Determine  the  angle  of  the  exhaust  steam  jet. 

tiecond.  The  effect  of  the  shape  of  the  orifice  on  the  angle  and 
shape  of  the  jet. 

Third.  Determine  the  effect  of  height  of  bridge  on  the  direction 
of  the  individual  jet. 

Fourth.  Vary  height  of  nozzle  with  best  form  of  orifice  and 
height  of  bridge,  as  determined  by  tests  two  and  three,  from  the 
highest  to  the  lowest  practicable  point,  with  the  form  of  stack 
recommended  by  last  year's  committee. 

Indicator  cards  to  be  taken  to  also  determine  the  effect  of  change 
of  form  of  oriUce  on  the  back  pressure  in  the  cylinder. 

Filth.  Vary  the  length  of  the  stack  recommended  by  last  year's 
committee,  with  nozzle  located  at  the  most  efficient  point  as  de- 
termined by  the  fourth  test. 

Sixth.  Vary  the  heights  of  straight  stack  that  last  year's  com- 
mittee recommended,  nozzle  located  the  same  as  in  tilth  test. 

Scventli.  Vary  the  size  of  the  nozzle  with  the  best  arrangement 
of  parts,  as  already  detei  mined. 

Eitjhth.  Comparative  results  of  double  and  single  nozzles. 

It  was  agreed  that  work  under  the  first  three  points  should  be 
undertaken  in  connection  with  the  locomotive  testing  plant  of 
Purdue  University,  at  Layfayette,  lud.,  and  that  the  remainder  of 
the  work  should  be  done  in  connection  with  the  testiijg  plant  of 
the  Chicago  &  Northwestern  Railway,  at  West  Chicago  shops. 
This  division  gave  to  the  Purdue  University  the  study  of  the  form 
and  density  of  the  exhaust  jet  (Part  I),  and  to  the  Northwestern 
the  study  of  its  efficiency,  as  effected  Ijy  all  the  various  changes 
suggested  by  the  outline  (Part  ID. 

PART   L 

FORM   AND  CHARACTER  OF  THE  EXHAUST-STEAM  JET. 

The  methods  employed  in  this  study  and  the  apparatus  used 
were  practically  the  same  as  described  by  Professor  Goss  before  the 
Western  Railway  Club,  in  October,  1S95,  in  his  paper,  "A  Glimpse 
of  the  Exhaust  Jet."  I'he  conclusions  from  these  investigations 
are  given  by  the  committee  as  follows. 

1.  'The  action  of  the  exhaust  jet  within  the  stack  is  not  that 
of  a  piston  within  the  barrel  of  a  pump. 

2.  Draft  can  as  well  be  produced  by  a  steady  flow  of  steam  as  by 
the  intermittent  exhaust  jet. 

3.  The  exhaust  jet,  under  ordinary  conditions,  does  not  fill  the 
stack  until  near  its  top. 

4.  The  vacuum  within  the  stack  at  points  near  its  base  is  greater 
than  that  within  the  smokebox. 

5.  The  jet  acts  upon  the  smokebox  gases  in  two  ways ;  first,  by 
frictional  contact  it  induces  motion  in  them,  and  second,  it  enfolds 
and  entrains  them. 

6.  In  all  jets  examined  the  induced  action  was  relatively  strong 
and  the  entraining  action  weak. 

7.  Any  condition  which  will  tend  to  solidify  or  to  reauce  the 
spread  of  the  jet  appears  to  affect  favorably  its  efficiency. 

8.  Changes  in  stack  proportions  may  greatly  affect  the  form  of 
the  jet. 

9.  In  general,  a  change  in  the  amount  of  steam  discharged  will 
change  the  form  of  the  jet,  the  spread  being  reduced  as  the  volume 
of  steam  is  increased. 

10.  Other  things  being  the  same,  the  form  of  the  jet  is  not  much 
affected  by  changes  in  speed  or  of  cut-off. 

11.  The  form  of  the  nozzle  has  much  to  do  with  the  form  of  the 
jet,  and  hence  with  its  efficiency. 

The  experiments  of  the  committee  disprove  ''the  pump-action 
theory  of  the  exhaust.  They  show  that  the  jet  of  steam  does  not 
fill  the  stack  at  or  near  the  bottom;  that  under  certain  conditions 
common  to  practice  it  touches  the  stack  only  when  it  is  very  near 
the  top;  and  finally,  that  a  jet  of  steam  flowing  steadily  from  the 
exhaust  tip,  the  engine  being  at  rest,  results  in  draft  conditions 
which  are  in  every  way  similar  with  those  obtained  with  the  engine 
running,  the  same  amount  of  steam  being  discharged  per  unit  of 
time  in  each  case.  These  facts  will  doubtless  be  accepted  as  proof 
of  the  statement  that  the  smokebox  gases  are  not  forced  out  by  the 
action  of  the  steam  jet. 

Enough  has  not  yet  been  done  to  define  the  precise  action  of  the 
jet,  but  it  may  be  said  with  certainty  (\)  that  it  acts  to  induce  mo- 
tion in  the  particles  of  gas  which  immediately  surround  it,  and 
also  (S)  that  it  acts  to  enfold  and  entrain  the  gases  which  are  thus 
made  to  mingle  with  the  substance  of  the  jet  itself. 

It  is  clear  that  any  design  of  nozzle  which  will  serve  to  subdi- 
vide the  stream,  or  to  spread  it  so  as  to  increase  its  cross-section, 
will  assist  the  jet  in  its  effort  to  entrain  the  gases,  but  it  is  not 
clear  that  there  is  any  gain  to  be  realized  in  such  a  result.  It  is 
possible  that,  as  the  mixing  action  is  increased,  the  induced  action 
may  be  diminished,  and  that  the  sum  total  of  the  effect  produced 
may  remain  nearly  constant.  The  work  which  has  thus  far  been 
done  is  not  conclusive  on  this  point,  but  the  evidence  tends  to  show 
that  the  more  compact  and  dense  the  jet,  the   higher  its  efflcienc.v. 

Interesting  diagrams  of  the  form  of  the  exhaust  jet  at  different 
speeds,  with  various  nozzles,  and  several  different  inside  diameters 
of  stacKs  are  presented  by  the  committee.  A  comparison  of  the 
form  and  location  of  similar  lines  in  different  jets  shows  the  effects 
produced  by  the  different  combinations   of   pipes,  nozzles,    etc.. 


154 


AMERICAN  ENGINEER,  CAR  BUILDER 


which  were  experimented  upon.  While  making  such  a  comparison, 
it  is  of  interest  to  remember  that  a  vacuum  gage  attached  to  the 
side  of  the  stack  at  a  point  13  inches  above  its  base  always  gave 
about  one  and  one-half  (1.5)  times  the  vacuum  recorded  by 
the  smokebos  vacuum  gage:  and  that  a  second  gage  attached  within 
10  inches  of  the  top  of  the  stack  gave  a  vacuum  approximately 
equal  to  six-tenths  (0.6)  of  the  vacuum  in  the  smokebox.  Tbe  dia- 
grams show  that  increased  speed  results  in  less  spreading  of  the 
jet,  and  a  better  vacuum,  but  the  latter  is  due  to  the  greater  volume 
of  steam  passing,  and  not  to  the  rapidity  of  the  exhiust  impulses. 
By  blocking  the  slide  valves  clear  of  their  seats  and  opening  the 
throttle  slightly  the  committee  were  enabled  to  cause  a  steady  blow 
through  the  exhaust  in  which  the  weight  of  steam  passed  was 
practically  the  same  as  in  some  of  the  trials  of  the  regular  jet.  The 
results,  as  already  stated,  show  that  there  is  no  essential  difference 
in  the  effects  of  the  two  kinds  of  jets. 

The  portion  of  the  exhaust  pipe  above  the  top  of  the  bridge 
serves  to  combine  and  to  straighten  the  jet.  The  lower  the  bridge 
the  greater  the  length  of  this  combining  or  straightening  pipe,  and 
a  more  dense  and  compact  jet  is  delivered  from  the  nozzle.  A  noz- 
zle ending  in  a  plain  cylindrical  portion  two  inches  in  length  gave 
better  results  than  either  a  nozzle  contracted  in  the  form  of  a  frus- 
tum of  a  cone,  or  a  nozzle  in  the  form  of  a  plain  cylinder  ending  in 
an  abrupt  cylindrical  contraction,  the  jet  from  the  flrst-named  nozzle 
being  more  solid  and  efficient. 

A  false  "chock,"  reducing  the  diameter  of  the  stack  from  16 
inches  to  12  inches,  widens  the  angle  of  the  lower  part  of  the  jet, 
the  outer  walls  of  which  it  especially  affects.  The  chock  acts  as  a 
throttle  on  the  delivery  of  the  combined  stream  of  gases,  and  by  so 
doing  produces  a  material  reduction  in  the  velocity  of  currents  of 
gas  and  steam  within  the  smokebox  for  points  about  the  jet  and 
immediately  below  the  stack;  this  reduced  velocity  allows  the  steam 
jet  to  "  upset,"  or  broaden. 

PART  11. 
These  tests  were  made  on  the  Chicago  &  Northwestern  testing 
plant  at  the  West  Chicago  shops,  with  engine  797,  a  ten- 
wheel  Schenectady  locomotive,  with  19x24  inch  cylinders, 
56-inch  driving  wheel  centers,  having  an  eight-foot  firebox, 
40%  inches  wide,  located  on  top  of  the  frames.  Tne  engine  was 
fitted  with  five  draft  gages,  two  at  the  smokebox  and  three  at  the 
firebox;  a  Boyer  speed-recorder;  two  Bristol  recording  gages,  one 
showing  the  boiler  pressure,  and  the  other  connected  to  the  exhaust 
cavity  in  the  left  cylinder  saddle.  Indicator  cards  were  taken  from 
both  cylinders,  those  from  the  left  side  being  taken  with  a  100- 
pound  spring,  while  on  the  right  side  a  10-pound  spring  was  used  and 
the  piston  provided  with  a  stop  at  20  pounds  in  order  to  show  the 
back  pressure  accurately.  Constant  conditions  in  the  firebox  could 
not  be  obtained  with  coal  and  the  grate  was  therefore  blocked 
with  firebrick  except  an  opening  of  about  189  square  inches, 
and  petroleum  used  for  fuel. 

The  actual  work  performed  was  not  exactly  that  outlined  by  the 
committee,  as  more  work  than  was  anticipated  was  found  to  be 
necessary  to  determine  the  best  features  of  the  design  of  an  exhaust 
pipe,  and,  in  consequence,  some  of  the  work  on  stacks  as  outlined 
in  parts  five  and  six  was  not  reached. 

The  work  on  this  testing  plant  relates  principally  to  the  proper 
design  of  an  exhaust-pipe  and  nozzles  for  maximum  efficiency,  and 
the  results  obtained  are  believed  to  confirm  the  following  conclu- 
sions, all  of  which  are  established  only  within  the  limits  ol  the  ex- 
periments, and  for  the  arrangement  of  smokebox,  boiler  and  flues 
used  in  the  tests  : 

First.  The  exhaust-pipe  should  be  as  short  as  possible  with  a 
proper  arrangement  of  diaphragm  and  netting,  provided  this  does 
not  make  it  less  than  19  inches  high,  which  was  the  lowest  limit 
tested. 

Second.  The  bridge  in  this  pipe  should  not  be  less  than  13  inches 
high. 

Third.  The  area  of  each  of  the  openings  of  the  pipe  at  the  most 
contracted  part  should  be  not  less  than  the  area  of  the  nozzle. 
(This  conclusion  may  only  be  true  for  the  pareicular  form  of  pipe 
and  location  of  the  choke  used  in  the  above  experiments.) 

Fourth.  When  it  is  necessary  to  reduce  the  area  of  the  exhaust 
opening,  it  should  be  done  at  the  nozzle  and  not  at  the  choke. 

Fifth.  The  nozzle  should  be  raised  when  necessary  by  lengthen- 
ing the  portion  of  the  pipe  above  the  top  of  the  bridge,  rather  than 
below. 

Sij:th.  Tbe  exhaust  tip  ending  in  a  plain  cylindrical  portion  2 
inches  in  length  in  these  tests  gives  better  results  than  either  a 
nozzle  contracted  in  the  form  of  a  frustrum  of  a  cone  or  a  nozzle  in 
the  form  of  a  cylinder  with  an  abrupt  cylindrical  contraction  at 
the  orifice. 

Seventh.  The  distance  from  the  choke  of  the  stack  to  the  nozzle 
for  14-inch  choke  stack  52  inches  long  should  not  exceed  50  inches, 
nor  be  less  than  40  inches  for  maximum  efficiency. 

Eighth.  The  distance  from  the  top  of  the  smoke  arch  to  the  noz- 
zle with  ll-inch  straight  stack  52  inches  long,  should  not  be  greater 
than  38  inches  nor  less  than  23  inches. 

Xinth.  The  distance  from  the  top  of  the  smoke  arch  to  the  ex- 
haust nozzle,  with  a  16-inch  straight  stack  52  inches  long,  should 
not  be  greater  than  38  inches  nor  less  than  38  inches. 

Tenth.  The  efficiency  of  the  steam  jet  is  reduced  by  spreading  it 
by  means  of  cross  bars  in  the  nozzle. 

Eleventh.  Cross  bars  not  wider  than  .?|-inch  placed  in  the  nozzle 
or  above  it  nearer  than  1  inch  increase  the  back  pressure;  wider 
cross-bars  increase  the  back  pressure  when  further  removed  In  pro- 
portion to  their  width. 

Twelfth.  A  petticoat  pipe  with  the  single  nozzle,  when  properly 
arranged,  increases  the  efficiency  of  the  jet. 

Thirteenth.  Double  nozzles,  with  14-inch  choke  stack  and  16-inch 
straight  stack  52  inches  long,  are  not  as  efficient  as  single  nozzles, 
the  difference  being  very  slight. 

Fourteenth.  Double  nozzles  should  be  located  with  reference  to 
the  stack  tbe  same  as  single  nozzles. 


Conclusions  from  the  Von  Borries-Troske  tests  (see  American 
Engineer,  Car  Bdilder  and  Railroad  Journal  for  March  and 
May,  1896)  on  the  effect  of  various  lengths  of  conical  and  cylindri- 
cal stacks. 

Fifteenth.  The  maximum  height  of  stack,  measured  from  the  ex- 
haust nozzle,  if  the  diameter  at  the  choke  is  properly  chosen,  need 
not  exceed  five  times  this  diameter.  For  cylindrical  stacks  the 
ratio  of  diameter  to  height  is  the  same. 

SUcteenth.  The  vacuum  increases  as  the  stack  is  shortened  and 
more  rapidly  with  cylindrical  than  with  conical  stacks. 

Seventeenth.  The  decrease  in  vacuum  due  to  shortening  tbe 
stack  within  certain  limits  can  be  nearly  overcome  by  lowering  the 
nozzle.  The  amount  which  the  nozzle  should  be  lowered  with 
cylindrical  stacks  is  almost  equal  to  the  amount  the  stack  is  short- 
ened. With  conical  stacks  the  nozzle  should  be  lowered  about 
two-thirds  as  much  as  the  stack  is  shortened. 


Plate  - 

Plate  48  shows  the  arrangement  of  exhaust  pipe,  nozzle,  petticoat 
pipe  and  stack,  which  gave  the  best  general  results  as  to  vacuum 
and  efficiency  in  the  committee's  tests.  An  inspection  of  the  re- 
sults of  the  tests  in  Part  II.  will  show  that  certain  variations  from 
the  above  change  but  slightly  the  effectiveness  of  the  draft  appli- 
ance. The  limits  within  which  the  different  parts  experimented 
with  can  be  changed  without  materially  affecting  the  efficiency  of 
the  apparatus  as  a  whole  are  as  follows: 

First.  Height  of  the  bridge  should  not  be  lower  than  that  shown, 
although  lowering  it  decreases  the  efficiency  but  little. 

Second.  Distance  of  the  nozzle  from  the  choke  of  the  stack  can 
be  from  49  inches  to  39  inches,  preferably  nearer  the  former  than 
the  latter. 

Third.  The  area  of  each  opening  at  the  choke  of  pipe  can  be  de- 
creased below  the  area  of  the  nozzle  as  much  as  20  per  cent.,  with- 
out greatly  decreasing  the  efficiency  at  speeds  and  cut-offs  experi- 
mented with.  Preference  lo  the  larger  opening  should  be  given 
with  engine  working  generally  at  short  cut-offs. 

Fourth.  The  petticoat  pipe  "can  be  made  to  considerably  increase 
the  efficiency  of  the  draft  apparatus  in  boilers  of  this  diameter  and 
probably  larger,  but  it  must  be  carefully  adjusted  to  the  exact 
draft  conditions  of  the  engine.  This  can  probably  only  be  done 
with  the  engine  in  actual  service.  In  boilers  of  smaller  diameter, 
a  petticoat  pipe  is  probably  of  little  or  no  service.  The  committee's 
tests  are  not  sufficiently  comprehensive  to  give  the  limits  of  this 
adjustment.  They  indicate,  however,  that  tlie  top  of  a  13-inch  top 
section  should  not  be  higher  than  2  inches  below  the  top  of  the 
smokebox  with  14-inch  choke  or  16-inch  straight  stack. 

Fifth.  The  14-inch  clMike  srack  could  probably  be  shortened  with- 
out materially  affecting  tbe  vacuum.  By  how  much,  the  commit- 
tee's tests  donot  show.  A  straight  stack  must  be  larger  than  14 
inches  diameter,  but  neither  14-inch  nor  10-inch  straight  stacks 
give  as  good  results  as  the  choke  stack,  although  the  16-inch 
straight  stack  shows  much  better  results  than  that  14  inches  in 
diameter. 
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Slide   Valves. 


G.  R.  Henderson,  W.  H.  Thomas,  E.  E.  Davis,  Philip  Wallis, 
L.  R.  PoMEROY,  Committee. 

Your  committee  on  "Slide  Valves"  was  given  two  problems  to 
solve  :  Ist,  To  consider  diflerent  type <  of  balanced  valves,  and  to 
determine  their  economy  and  eiBSciency  over  plain  unbalanced 
valves  ;  and  2d,  To  determine  the  economy  and  efBciency  of  Allen 
ported  valves  over  plain  valves. 

BALANCED  VALVES. 

This  report  will  deal  only  with  such  styles  of  balanced  valves  as 
are  now  in  actual  service  on  railroads.  From  the  replies  to  the  cir- 
cular of  inquiry  (constituting  onlv  52  out  of  the  total  membership  of 
over  600)  we  find  that  of  10,934  locomotives  on  .50  roads,  7,841  are 
equipped  with  balanced  valves  of  some  type,  and  that  145  have  pis- 
ton valves,  the  latter  mostly  on  compounds.  The  balanced  valves 
are  distributed  about  as  follows  : 


Richardson 

Morse 

Barnes 

American... 


. .  5,9*5 1  Delaney.. 
182  I  Margach . 

. .     288  I  Leeds 

. .      287  I 


42 
30 


In  regard  to  the  amount  of  balance  used  on  the  valves,  there  was 
a  great  variety  in  the  statements,  which  ran  from  48  per  cent,  to  95 
per  cent,  of  the  total  valve  area,  though  the  greatest  number,  by 
far,  gave  between  55  per  cent,  and  65  per  cent,  of  the  total  valve 
area. 

The  valves  tested  by  your  committee  had  balance  areas  as  fol- 
lows. 

Square  inches.       Percent. 

Richardson  valve 97.95  56 

Sin  bal.  American 99.10  61)4 

Double  bal.  American 106.90  66 

It  should  be  borne  in  mind,  however,  that  the  taper  of  the  Ameri- 
can rings,  with  steam  pressure  on  the  outer  circumference,  will 
tend  to  force  the  valve  down  on  the  seat,  overcoming  in  part  the 
much  larger  balancing  area. 

The  answers  to  the  question  relative  to  the  wear  of  seats  and 
valves  per  unit  of  distance  indicated  that  a  wear  of  from  j'o  inch  to 
I's  inch  per  100,000  miles  might  be  expected  with  balanced' valves, 
with  from  two  to  three  times  as  much  for  unbalanced  valves,  while 
the  wear  on  the  link  motion  varied  in  about  the  same  proportion. 

The  expressions  in  regard  to  piston  valves  were  all  favorable 
with  one  exception,  this  being  with  a  road  with  five  compound  lo- 
comotives with  piston  valves. 

The'diflFereut  styles  of  balanced  slide  valves  may  be  brought 
down,  generally,  to  two  types,  viz:  Those  whose  balanced  area  is 
enclosed  by  straight  strips,  and  those  who  balanced  area  is  enclosed 
by  circles. 

It  was  decided  that  the  Richardson  and  the  American  valves 
could  well  be  taken  to  represent  the  two  types.  One  single-balance 
and  one  double-balance  American  valve  were  tested  at  Purdue  Uni- 
versity, and  one  Richardson  valve — the  strips  were  afterv\ard  re- 
moved from  this,  the  hole  in  crown  plugged,  and  it  was  th(  u  used 
as  a  plain  unbalanced  valve. 


Plate  1-- Section  Through  Dynamometer. 

To  get  comparative  results,  the  valve  seat  on  the  cylinder  was 
filled  and  scraped  to  a  true  surface  before  the  commencement  of  the 
test,  and  the  different  valves  were  put  in  the  engine  and  worn  down 
to  a  bearing.  All  tests  were  made  on  the  right  .'*idR  of  the  locomo- 
tive, and  in  the  forward  motion  only.  The  valves  used  were  all 
new. 

In  order  to  measure  and  record  the  force  nc c-^ssary  to  move  the 
valves  a  dynamometer  (see  Plate  1)  was  connected  by  a  hinged  pipe 
with  an  ordinary  indicator,  the  motion  of  the  drum  b^ing  taken 
from  the  valve  stem.  While  this  dynamometer  was  rather  a  crude 
aflfair  and  not  one  that  the  Committee  would  recommend  for  accu- 
rate work,  on  account  of  the  viriable  ifriction  of  the  leathers  and  the 
method  of  taking  up  the  water  used  by  the  indicator,  yet  it  was  the 
best  that  the  Committee  could  obtain,  and  every  effort  was  made 
to  secure  results  that  could  at  least  be  comparable.  The  dyna- 
mometer and  the  indicator  gave  one  inch  height  on  the  diagrams 
for  800  pounds  on  the  valve  stem.  Steam  chest  and  cylinder 
diagrams  were  taken  simultaneously  and  a  large  and  regular  flow 
of  oil  from  the  lubricator  was  maintained.  In  the  friction  tests 
about  150  miles  were  run  and  over  GOO  cards  taken  in  this  and  the 
Allen  port  experiments. 

It  was  decided  to  work  in  the  first,  eighth,  eleventh,  thirteenth 
and  fourteenth  notches,  and  at  speeds  of  10,  20  and  10  miles  per 
hour,  and  as  these  notches  gave  cut-off's  of  'U^,  18,Y,  I4V,  9^  and 
61^'  inches  respectively,  it  was  believed  that,  the  range  was  suffi- 
cient. 

In  order  to  explain  the  different  curves  of  the  friction  diagrams 
obtained  the  unbalanced  diagram  at  first  notch  and  20  miles  per 
hour,  ii  reproduced  on  Plate  3,  as  a  representive  type  of  the  set. 
The   difference    in  heigho   between  the    forward    and  b.xckward 


strokes  is  due  to  the  steam  pressure  on  the  area  of  the  valve  stem, 
which  resists  forward  motion,  and  assists  backward.  This  is  shown 
by  the  shaded  area  (see  Fig.  1). 

The  lines  a—0  and  c—d  (b'ig.  2.  Plate  2)  show  the  load  resulting 
from  the  inertia  of  the  parts.  As  far  as  the  friction  of  the  valve  is 
concerned,  there  must  also  be  a  correction  for  inertia.  In  order  to 
show  the  valve  friction,  free  from  the  effects  of  fnertiaand  the  area 
of  valve  stem.  Fig.  3,  Plate  2  has  been  constructed,  correction  hav- 
ing been  made  for  both  of  these  points.  This  enables  one  to  ana- 
lyze the  valve  friction  at  various  points  of  the  travel,  by  placing 
under  the  diagrams  a  section  of  valve  and  seat,  and  moving  the 
valve  to  the  various  positions.  This  curve  (Fig.  3)  is  for  the  back- 
ward stroke  only, and  the  analysis  appears  in  Fig.  4,  reference  being 
made  to  several  letters. 

A  corresponds  to  the  extreme  front  end  of  travel,  and  at  B  the 
full  pri  ssure  is  registered  on  the  indicator  at  the  end  of  the  pipe, 
and  the  curve  falls  from  the  friction  of  rest  to  the  friction  of  mo- 
tion. From  G  to  D  the  valve  becomes  partly  balanced  by  the  por- 
tion overhanging  steam  port  iV,  and  reduces  the  friction.  From  D 
to  £  port  jV  closes,  the  steam  expands,  reducing  the  balance,  and 
the  friction  rises  slightly.  From  £^  to  F  the  steam  in  port  N  ex- 
pands more,  slightly  increasing  the  friction.  From  F  to  O  com- 
pression begins  in  port  31,  increasing  the  balance  and  diminishing 
the  friction  slightly.  From  O  to  //  the  steam  in  port  N  is  ex- 
hausted, diminishing  the  balance  and  increasing  the  friction.  From 
i?to  /the  admission  of  steam  in  port  M  increases  the  balance  and 
the  friction  drops,  and  from  /  to  ./  the  valve  moves  from  off  port  Af 
and  the  friction  increases.  From  J  to  K,  the  end  of  travel,  the 
conditions  remain  nearly  constant. 


Plate  2. -Diagrams  from  Dynamometer. 

It  would  require  too  much  time  and  space  to  thus  analyze  all  the 
diagrams,  but  those  who  wish  to  s^udy  the  effects  closely  can  pro- 
ceed as  indicated  above. 

The  committee  found  it  was  unable  to  determine  the  stuffing-box 
friction,  but  this  would  probably  be  constant.  It  is  found  that  the 
unbalanced  valve  requires  twice  as  much  work  to  move  it  as  the 
balanced  valves,  and  your  committee  believer  that  this  will  repre- 
sent the  average  results  in  ordinary  railroad  practice.  Of  course, 
by  balancing  a  large  area,  the  friction  could  be  still  further  re- 
duced, but  the  danger  of  the  valves  lifting  off  its  seat  would  be 
rather  great.  Your  committee,  therefore,  recommends  thefo'low- 
ing  rule  for  balancing  slide  valves  : 

Area  of  balance  =  area  of  exhaust  port  +  area  of  two  bridges  + 
area  of  one  steam  port. 

The  above  is  to  obtain  tor  both  Allen  and  plain  valves. 

Your  committee  had  hoped  to  be  able  to  give  the  results  of  some 
experiments  with  a  piston  valve  on  a  simple  locomotive  but  were 
not  able  to  do  so. 

ALLEN  VALVES. 

The  responses  to  the  circular  developed  the  fact  that  of  10,934 
engines  on  50  roads,  513  were  equipped  with  the  Allen  ported  valve. 
Incidentally,  it  may  be  mentioned  that  all  but  one  were  balanced. 
The  great  majority  are  used  in  passenger  service  only,  though 
several  advised  that  they  made  no  distinction  in  the  use  of  this 
type  of  valve.  It  also  appeared  that  in  some  cases  an  engine  with 
an  Allen  valve  was  given  one  or  two  more  cars  than  an  engine  with 
a  plain  valve,  and  also  that  less  lead  was  used.  While  the  majority 
of  replies  showed  that  the  Allen  valve  was  satisfactory  and  espe- 
cially advantageous  at  light  speeds  and  early  cut-offs,  yet  a  few 
condemned  the  valve  as  having  no  advantage  over  the  plain  type. 
Some  have  substituted  long  ports  in  place  of  the  Allen  valve,  one 
case  of  which  your  committee  knows,  having  used  ports  23  inches 
long  on  a  19  x  24-inch  cylinder.  This  was  to  obviate  the  breaking 
and  imperfect  coring  of  the  Allen  valve. 

In  order  to  obtain  strictly  comparable  indicator  cards,  a  false  seat 
was  prepared  to  take  an  Allen  valve  with  the  same  elements  and 
motion  as  the  plain  valve.  The  runs  were  made  in  the  1st,  8th,  11th, 
13th,  14th  and  15th  notches,  and  at  speeds  of  10,  20,  30,  40,  50  and  60 
miles  per  hour,  as  far  as  it  was  possible  to  obtain  them.  As  might 
have  been  expected,  the  indicator  cards  show  that  the  mean  effect- 
ive pressure  with  the  Allen  port  is  greater  than  without  it  at  the 
ordinary  running  positions.  The  average  shows  20  percent,  in  favor 
of  this  valve.  Ot  course  it  must  not  be  concluded  that  this  30  per 
cent,  will  be  gained  without  an  increase  in  fuel,  for  from  the  nature 
of  the  argument  it  has  been  shown  that  more  steam  is  admitted  to 
the  cylinders,  and  hence  more  fuel  is  necessary,  but  it  can  be  con- 
sidered that  the  Allen  port  has  enabled  the  piston  to  exert  20  per 
cent,  more  useful  pressure  on  tlie  crosshead  for  each  stroke.    It  is 
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Locomotive  Counter-Balancing.— Fig.  1. 


also  readily  apparent  that  the  earlier  the  cut-off  the  more  is  gained 
by  the  Allen  valve.  This  is  also  true  in  a  measure  of  the  increase  of 
speed,  although  it  is  not  so  marked  as  in  the  case  of  the  ratios  of 
expansion.  It  is  also  clearly  demonstrated  that  a  better  steam  line 
can  be  obtained.  Long  ports,  or  increased  travel,  may  give  us  good 
results  by  the  indicator,  but  htre  again  come  the  increased  weight 
and  area  of  valve,  or  the  greater  speed  and  longer  stroke,  both  of 
vehich  mean  Increased  power  absorbed  in  moving  the  valve  with 
corresponding  wear  on  seat  and  link  motion.  This  Allen  valve 
weighed  13.5  pounds,  against  85Ji  pounds  for  the  plain  valve,  and  the 
total  area  was  only  190  square  inches,  against  161^2  sQuare  inches  for 
the  plain  valve,  and  in  the  case  of  an  engine  already  built,  both  of 
the  other  methods  seem  impractical,  whereas  the  Allen  valve  is 
easily  applied. 

Your  committee,  therefore,  believes  that  this  20  per  cent,  increase 
in  piston  power,  due  to  the  Allen  valve,  can  often  be  realized  in 
practice,  and  that  it  must  certainly  mean  greater  power  developed 
by  the  engine,  though  not  necessarily  greater  power  per  unit  of 
fuel  consumed. 

CONCLUSION. 

In  concluding  this  paper  your  committee  desire  to  thank  the 
Purdue  University  and  Professor  Goss  in  particular  tor  the  use  of 
the  laboratory  and  services  of  their  assistants,  without  which  it 
would  have  been  difficult  to  proceed  with  the  work.  Mr.  Wilson, 
of  the  American  Balance  Slide  Valve  Company,  also  deserves  the 
thanks  of  the  committee  for  furnishing  two  valves  and  steam-chest 
covers  and  valuable  assistance  at  the  tests,  and  the  same  remarks 
apply  to  Mr.  Hammett,  who  furnished  two  Richardson  valves  and 
the  false  seat,  as  well  as  doing  much  hard  work  with  the  committee 
at  Purdue.  They  also  wish  to  express  the  indebtedness  due  the 
Schenectady  Locomotive  Works  for  the  new  steam  chest  and  studs, 
the  Lehigh  Valley  Railroad  for  furnishing  the  dynamometer,  and 
the  Norfolk  &  Western  Railroad  for  the  various  yokes  and  rods, 
and  the  use  of  the  valve  motion  indicator. 


Counter-Balancing  Locomotives. 


E.  M.  Herr,  W.  H.  Lewis,  C.  H.  Quebeau,  S.  P.  Bush,  Com- 
mittee. 

Your  committee  have  formulated  the  rules  which  follow,  after 
full  consideration  of  the  following  fundament  principles: 

First.  The  weight  of  the  reciprocating  parts  that  are  left  unbal- 
anced should  be  as  threat  as  possible,  consistent  with  a  good  riding 
and  smooth-wurking  engine. 

Second.  The  unbalanced  weight  of  the  reciprocating  parts  of  all 
engines  for  similar  service  should  be  proportional  to  the  total 
weight  of  the  engine  in  working  order. 

Third.  Total  pressure  of  the  wheel  upon  the  rail  at  maximum 
speed  when  counter-balance  is  down  muit  not  exceed  an  amount 
depending  upon  the  construction  of  bridges,  weight  of  rail,  etc., 
ind  when  counterbalance  is  up  the  centrifugal  force  must  never  be 
mfHcient  to  lift  the  wheel  from  the  rail. 

A  majority  of  railroads  answering  the  committee's  circular  leave 
inbalanced  one-uhird  of  the  reciprocating  parts.  In  order  to  see 
how  nearly  this  method  makes  the  unbalanced  weight  of  the  recip- 
rocating parts  proportional  to  the  total  weight  of  the  engine,  we 
have  plotted  on  Fig.  1  the  relation  of  the  unbalanced  reciprocating 
weight  on  one  side  and  the  total  weight  of  75  road  engines  in  acual 
satisfactory  service  on  seven  different  roads.  On  the  same  diagram 
are  drawn  lines,  all  the  points  in  which  are  proportional  to  the 
total  engine  weights  laid  oft  on  the  horizontal.  The  first  line 
marked  ,1,,  is  drawn  through  about  the  average  of  all  the  points 
plotted,  and  indicates  that  the  average  unbalanced  weight  of  the 
reciprocating  parts  on  one  side  of  engine  as  balanced  on  these  roads 
is  4J0  of  their  total  weight.  The  upper  line  marked  uJ,,  represents 
the  ratio  of  unbalanced  reciprocating  parts  on  one  side  to  the  total 
engine  weight,  recommended  by  Mr.  G.  R.  Henderson,  Mechanical 
Engineer  of  the  Norfolk  &  Western  Railroad,  in  an  admirable  re- 
port on  this  subject  made  to  Mr.  R.  H.  Soule,  about  a  year  ago  and 
to  which  your  cjmmittee  is  indebted  for  valuable  data  and  sugges- 
tions.    Mr.  Henderson  proposes  the  following  formula  for  express- 


ing the  relation  between  the  unbalanced  reciprocating  parts  and 
the  total  weight  of  the  engine  : 

Wt 

Wr  =  — 

360 

Wr  =  the  weight  of  the  unbalanced  reciprocating  parts  on  one 
side. 

Wt  =  the  total  weight  of  the  locomotive  in  working  order. 

From  the  data  obtainable,  we  believe  this  formula  allows  a 
greater  proportion  of  the  reciprocating  parts  to  remain  unbalanced 
than  present  good  practice  will  warrant. 

The  intermediate  line  marked  4,1,0  on  diaeram  indicates  the  aver- 
age maximum  of  unbalanced  weight  of  reciprocating  parts  in  loco- 
motives now  in  service  on  various  roads.  From  actual  tests  of  loco- 
motives so  balanced  in  fast  passenger  service,  we  recommend  it  as 
a  safe  formula  for  the  maximum  limit  of  the  weight  of  the  unbal- 
anced proportion  of  the  reciprocating  parts  on  one  side. 

In  formulating  the  following  rules  it  is  assumed  that  the  driving 
wheels  are  finished  and  mounted  on  their  axles  with  pins  in  place. 

In  designing  new  locomotives  the  proper  counter  balance  weight 
should  be  calculated  and  cast  into  the  wheel  centers  as  follows: 
Place  the  center  of  gravity  of  counterweight  opposite  the  crank- 
pin  as  far  from  the  wheel  center  as  possible  and  have  it  come  as 
near  the  plane  in  which  the  rods  move  as  proper  clearance  will 
allow.  To  obtaip  weight  of  the  reciprocating  parts  and  detachable 
revolving  parts,  proceed  as  follows: 

RECIPROCATING  PARTS. 

Take  the  sum  of  the  weights  of  piston  complete,  with  packing 
ring,  piston  rod,  crosshead  complete,  and  the  weight  of  the  front 
end  of  the  main  rod  complete.  Weigh  each  end  of  rod  separately 
supported. 

REVOLVING  PARTS. 

Weigh  the  back  end  of  the  main  or  connecting  rod,  and  each  end 
of  each  side  rod  complete,  separately  supported.  The  sum  of  the 
weights  so  found  which  are  attached  to  each  crank  pin  are  the  re- 
volving weights  for  that  pin. 

RULES   FOR    COUNTER-BALANCING    LOCOMOTIVE    DRIVING    WHEELS. 

First.  Divide  the  total  weight  of  the  engine  by  400;  subtract  the 
quotient  from  the  weight  of  the  reciprocating  parts  on  one  side  as 
found  above,  including  the  front  end  of  the  main  rod. 

Second.  Distribute  the  remainder  equally  among  all  driving 
wheels,  adding  to  it  the  weight  of  the  revolving  parts  for  each 
wheel.  The  sumwill  be  the  counter-balance  required  if  placed  at 
a  distance  from  the  wheel  center  equal  to  the  length  of  the  crank. 

SHOP    METHOD     OF    COUNTER-BALANCING      MOUNTED      LOCOMOTIVE 
DRIVING    WHEELS. 

Place  the  axle  with  journals  upon  the  straight  edges  and  level 
the  straight  edges  by  means  of  the  adjustment  screws.  Turn  the 
wheels  until  the  center  of  one  crank  pin  is  above  and  exactly  in  a 
vertical  line  drawn  through  the  center  of  the  axle.  Hang  a  yoke 
on  the  opposite  pin;  then  add  weights  until  the  sum  of  the  weight 
of  the  yoke  and  weights  equals  the  exact  weight  of  all  the  detached 
rovolving  parts  on  this  wheel,  plus  the  proportion  of  the  reciprocat- 
ing weights  determined  by  rules  given  above.  Increase  or  decrease 
the  counter-balance  opposite  the  crank  pin  until  it  exactly  balances 
the  weight  thus  applied.  Repeat  this  process  for  the  opposite 
wheel  in  the  same  manner. 

Counter-balance  weights  added  to  old  wheels  should  be  gener- 
ally cast  in  two  parts,  fitted  between  spokes,  securely  bolted,  with 
the  ends  of  bolts  riveted  over  the  nuts.  Increased  weight  of 
counter-balance  can  be  obtained  when  necessary  by  boring  out 
cast  iron  and  substituting  lead,  or  in  other  ways  replacing  cast  iron 
with  a  denser  material. 

CAUTIONS  AND  LIMITATIONS. 

If  we  assume  that  the  maximum  speed  in  miles  per  hour  of  the 
driving  wheel  of  a  locomotive  equals  its  diameter  in  inches,  it  can 
easily  be  shown  (see  appendix)  that  it  such  wheel  is  overbalanced 
by  an  amount  II',  at  its  maximum  speed,  this  overbalance  will  in- 
crease and  decrease  the  wheel  pressure  on  the  rail  each  revolution 
38.4  times  W,  or  denotesuch  increased  pressure  by  P,  then  P  =  38.4 
times  W,  or  nearly  P  =  40  W.    Therefore,  in  order  that  the  wheel 
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shall  never  leave  the  rail,  40  times  the  portion  of  the  weight  of  the 
reciprocating  parts  added  to  each  wheel  must  not  exceed  its  static 
pressure  on  the  rail.  To  insure  safety  it  should  not  exceed  75  per 
cent,  of  such  pressure.  Nor  should  this  amount,  when  added  to  the 
static  wheel  pressure,  exceed  the  safe  maximum  pressure  allowed 
on  track  and  bridges.  Locomotives  with  rods  disconnected  and 
removed  should  not  be  hauled  at  high  rates  of  speed. 

Make  reciprocating  parts  as  light  as  possible. 

Spread  cylinders  aa  little  as  possible. 

The  committee  recommends  that  a  number  of  roads  be  selected  to 
try  the  rules  outlined,  and  report  result  of  the  trial  before  the  con- 
vention of  1897  ;  and  that  the  committee  be  continued  until  that 
time,  when,  if  the  practice  is  found  satisfactory,  it  can  be  adopted 
as  standard. 

APPENDIX. 

We  take  the  following  from  Mr.  Henderson's  report : 
"To  determine  the  centrifugal   force,  we  have  from  Weisbach, 
Vol  I.,  page  609,  the  following  formula  : 
P  =  .00034  V^O  R 
U  =  revolutions  per  minute. 
O  =  weight  in  lbs., 
R  =  radius  in  feet.    Now  let 
s  =  speed  in  miles  per  hour; 
d  =  diameter  of  wheel  in  inches,  then 

s  X  5280  X  12  s  X  1056  s 

U  = = =  336  - 

3  .1416  XdxGO      dx  3.1416  d 

and 

s2 
{/■'=  112896  —  and,  substituting,  we  have, 
d' 

P  =  3Si  —  OR  and  where  i?  =  1, 

d' 

P  =  38.4  -  O 

If  we  assume  that  the  speed  in   miles  per  hour  at  its  maximum 
equals  the  diameter  of  the  wheel  in  inches,  we  have  simply 
P=38.4  a.  or  say,  P  =  40  G. 


Steps  and   Handholds. 


John  Medway,  H.  Babtlett,  J.  T.  Gordon,  b'.  M.  Twomblt,G. 
H.  Baker,  Committee. 

The  majority  of  those  answering  the  circulars  of  the  committee 
are  in  favor  of  a  wide  double  step  on  the  front  corners  of  the  ten- 
der frame  and  long  vertical  grab  irons,  or  handholds,  on  the  front 
corners  of  tanks,  on  the  back  of  cabs  and  in  connection  with  the 
cab  brackets.  A  few  persons  favor  a  wide  step  on  the  back  cornern 
of  engines  also.  The  form  of  steps  used  extensively  on  modern 
locomotives  usually  contains  too  deep  an  opening  in  the  riser.  This 
feature  the  committee  considers  an  element  of  danger  in  that  the 
foot  is  liable  to  slip  through.  They  recommend  that  the  distance 
between  the  tread  and  opening  be  not  less  than  five  inches.  The 
step  recommended  by  them  is  shown  in  Fig.  1.  They  do  not  advo- 
cate steps  at  the  back  corners  of  tenders.  For  switching-engines 
they  recommend  long  steps  suspended  transversely  from  the  back 
of  the  tender  frame.  The  step  should  have  a  back  guard  to  prevent 
the  foot  from  slipping  through.  It  should  be  made  and  applied  in 
a  substantial  manner  and  set  at  the  uniform  height  of  12  inches 
from  the  rail.  Care  should  be  taken  to  leave  an  opening  between 
the  tread  and  riser  sufficient  to  dispose  of  ice  and  snow,  but  not 
large  enough  to  admit  a  part  of  the  foot.    In  connection  with  this 


Fig.  1.— Recommended  Tender  Step. 

step,  a  long,  horizontal  hand-rail  should  be  placed  at  a  convenient 
height.  On  road  engines  various  kinds  of  steps  or  ladders  are  used 
with  which  to  reach  the  top  of  tank  at  back. 

Headlight  steps  should  have  a  roughened  tread  and  flanges  on 
the  sides,  and  should  be  applied  to  the  smokebox  at  a  convenient 
point  between  the  steam  chest  and  headlight.  A  supplemental 
hand  rail  should  be  provided,  and  sometimes  a  pilot  step  is  neces- 
sary.    But  the  details  must  be  governed  by  conditions  that  vary  too 


much   to  permit  of  a  general  rule.    To  reach  sand  boxes,  steps 
similar  to  those  on  the  smokebox  are  satisfactory. 

In  conclusion,  the  committee  is  of  the  opinion  that  to  insure  com- 
parative safety  the  form  and  location  of  locomotive  steps  and  hand- 
holds should  be  so  nearly  uniform  that  in  mounting  or  alighting  one 
could,  even  inthe  dark,  readily  locate  with  his  feet  and  hands  .all 
the  steps  and  handholds  of  any  locomotive. 


Cylinder  Bushings. 


J.  N.  Babr,  J.  H.  McCoNNELL,  .T.  S.  Chambers,  Geo.  F.  Wilson, 

W.  H.  Marshall,  Committee. 

The  conclusions  of  this  committee  are  summarized  as  follows  : 

First.  That  cylinder  bushings  }4  inch  to  %  inch  in  thickness  will 
meet  all  requirements. 

Second.  The  bushings  should  be  turned  to  the  same  diameter  as 
the  cylinder  fit. 

Third.  Bushings  of  a  uniform  outside  diameter  and  extending 
from  the  back  to  the  front  cylinder  head,  or  bushings  extending 
from  the  back  steam  port  to  the  front  head,  the  bearing  surface  of 
the  cylinder  heads  resting  partly  on  the  end  of  the  bushing  and 
partly  on  the  cylinder  proper,  without  any  fastening  except  the 
pressure  of  the  heads,  will  give  perfectly  satisfactory  results. 

Fourth.  The  use  of  bushings  is  a  practical  method  of  reducing  the 
bore  of  cylinders,  of  repairing  cracked  and  worn  cylinders,  and 
avoiding  the  difficulty  of  cylinders  which  are  too  soft. 

Fifth.  The  question  of  fuel  and  oil  economy,  which  may  be  ob- 
tained by  the  use  of  hard,  homogeneous  bushings,  is  one  which 
should  receive  careful  attention. 

Those  recommending  the  use  of  bushings  for  new  cylinders  do  so 
on  the  following  considerations:  The  qualities  required  in  a  cylinder 
casting  in  order  to  withstand  the  strains  to  which  it  is  subjected 
are  especially  strength  and  toughness.  These  two  qualities  are, 
however,  inconsistent  with  the  hardness  that  is  necessary  to  secure 
a  good,  smooth  polish  in  the  bore  of  the  cylinder.  In  the  attempt 
to  obtain  a  good  wearing  surface  in  the  cylinder,  the  casting  has  a 
tendency  to  become  of  such  a  character  as  is  liable  to  crack  in 
service. 

By  the  use  of  an  independent  bushing  a  perfectly  clean  casting 
of  uniform  density  throughout,  and  of  such  a  hardness  as  will  give 
the  best  results  as  to  wear  can  be  obtained  without  in  any  manner 
influencing  the  quality  of  the  material  in  the  body  of  the  cylin- 
der. 

It  should  be  borne  in  mind  that  frictional  resistence  between  the 
cylinder  and  the  piston  consumes  a  large  amount  of  power,  and  any 
means  which  will  reduce  this  resistence  is  likely  to  produce  a  freer 
working  engine,  and  one  more  economical  in  consumption  of  fuel 
and  oil. 

Some  members  of  your  committee  are  decidedly  of  the  opinion 
that  the  advantages  gained  by  using  a  brushing  harder  than  it  is 
possible  to  obtain  in  the  ordinary  cylinder  casting  efi'ect  a  decided 
economy  in  the  above  respects. 

In  this  connection  your  committee  desire  to  call  attention  also  to 
the  matter  of  false  valve  seats.  If  these  are  cast  separately,  they 
can  be  made  much  harder  than  the  ordinary  solid  seat.  The  false 
seats  are  now  constructed  in  such  a  way  as  to  give  practically  no 
trouble,  and  with  the  adoption  of  the  false  valve  seats,  and  a  cyl- 
inder bushing  of  the  proper  hardness,  the  entire  wearing  parts  of 
the  cylinder  would  be  fully  provided  for,  and  the  failure  of  the  cyl- 
inder would  simply  depend  on  its  power  of  resisting  the  strains  to 
which  the  body  is  subjected  in  service. 


Standard  Size  of  Boiler  Tubes. 

Wm.  Swanston,  Committee. 

The  committee  recommends  that  the  standard  specifications  for 
locomotives  iron  boiler  tubes  be  changed  to  conform  to  the  decimal 
gage  of  the  association  and  to  allow  additional  thickness  at  the 
weld  by  being  made  to  read  as  follows  ;  Under  the  head  "  Dimen- 
sions and  Weight." 

TUBES  2   INCnKS   OUTSIDE   DIAMErER. 

.095  inches  thick  and  weiRht  at  least  1.01  pounds  per  foot. 
.110       ••  •■  "  2.19 

.125       •■  ••  •■  1!.47 

.185       "  "  "  2.65 

TUBES  2)4  INCHH8  OUTSIDE  DIAMETER. 

.095        "  "  "  2.16 

.110       •'  "  ••  2.48 

.125        "  "  "  2.80 

.135       ••  •'  ••  3.01 

Under  the  heading  of  "  Surface  and  Inspection,"  "  and  must  be  of 
uniform  thickness  throughout,  except  at  the  weld,  where  one  gage 
number  additional  thickness  will  be  allowed  "  be  changed  to  read 
"where  .015  inches  additional  thickness  will  be  allowed." 

The  committee  urges  strongly  the  importance  of  usiug  the  deci- 
mal gage  in  ordering  all  kinds  of  material  for  which  it  was  de- 
signed and  adopted  oy  the  association. 


Driving  Box  Wedges. 

J.  Davis  Barnett,  H.  A.  Childs,  T.J.  Hatswell,  R.  Atkin- 
son, R.  E.  Reading,  Committee. 

The  replies  to  the  circular  of  inquiry  issued  by  this  committee  only 
numbered  49,  but  of  those  answering,  a  decided  majority  are 
in  favor  of  wedges  that  cannot  be  adjusted  on  the  road.  The  data 
presented  to  the  committee  by  members  was  unsatisfactory  and 
the  committee  says  that  the  strongest  point  the  replies  justify  them 
in  making  is  that  those  who  dispense  with  movable  wedges  do  not 
go  back  to  them. 
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AMERICAN   ENGINEER,  CAR   BUILDER 


MASTER  CAR   BUILDERS'   ASSOCIATION. 


ABSTRACTS    AND    SUMMARIES    OF    REPORTS 

PRESENTED  AT  THE  THIRTIETH 

ANNUAL  CONVENTION. 


Axle,  Journal  Box ,  Bearing  and  Wedge  for  Cars  of  80,000 
Pounds  '  apacity. 


E.  D.  Nelson,  J.  H.  Rankin,  George  Gibbs,  William  Fobstth, 
John  Hodge,  J.  E.  Simons,  F.  W.  Chaffee,  Committee. 

The  larger  part  of  the  report  has  been  devoted  necessarily  to  the 
axle,  not  only  because  it  was  essential  first  to  decide  upon  its  design 
before  the  journal  box,  wedge  and  brass  could  be  considered,  but 
because  it  was  realized  that  there  were  two  limits  between  which 
it  was  necessary  that  the  design  should  fall.  The  first  of  these  wag 
that  the  limit  for  strength  should,  unquestionably,  leave  no  doubt 
as  to  thesafety  of  the  design.  The  breaking  of  a  car  axle  is  becom- 
ing daily  a  more  serious  matter.  On  double  tracii  roads  it  involves 
not  only  the  safety  of  the  train  in  which  it  may  fail,  but  of  both 
passenger  and  freight  trains  on  the  opposite  track.  Evidence  of 
the  seriousness  of  this  matter  is  only  too  easily  obtained.  The 
other  limit  was  that  of  cost.  To  meet  these  ends  has  been  the  aim 
of  your  committee. 

The  plan  of  the  report  is  to  discuss  first  theoretically  the  matter 
of  strains  in  the  axle,  in  which  is  included  from  practical  informa- 
tion the  important  element  of  vertical  oscillation  on  the  springs. 
The  question  of  fiber  stress  is  then  considered,  and  following  this 
is  a  discussion  of  the  .journal  proportions  from  the  standpoint  of 
friction  and  lubrication.  Conclusions  having  been  reached  under 
these  heads  the  design  of  the  axle  naturally  follows,  with  specifi- 
cations for  the  material  to  be  u»ed.  Reference  to  the  designs  for 
journal  box,  wedge  and  bearing  will  be  found  in  the  concluding 
"paragraphs. 

Next  follows  a  complete  analysis  and  calculation  of  the  strains  in 
an  axle  resulting  from  all  the  forces  acting  on  it,  Reuleaux's  method 
being  employed.  These  calculations  are  compared  with  a  second 
set  computed  by  the  method  of  Wohler,  which  is  based  largely  on  ex- 
perimental data  obtained  with  four-wheeled  cars  on  Prussian  rail- 
ways. We  have  not  the  space  to  devote  to  these  excellent  mathe- 
matical demonstrations,  but  must  refer  our  readers  to  the  report 
itself.  One  interesting  experiment  in  this  connection,  however,  we 
record.  To  apply  the  calculations  to  practice,  it  was  necessary  to 
know  how  much  the  static  load  on  the  axle  was  increased  by  the 
vertical  oscillations  of  the  car  on  its  springs.  Wohler  states,  from 
his  experiments  with  four-wheel  cars  on  the  Prussian  State  rail- 
ways, that  the  weight  on  the  journal  is  increased  three-eighths  by 
the  force  due  to  vertical  oscillation.  As  this  was  determined  by 
experiments  in  four-wheel  cars  and  on  railroads  in  Prussia  the 
committee  endeavored  to  confirm  this  figure  by  experiments  on 
American  railways  and  with  eight-wheel  cars. 

The  method  employed  was  as  follows:  A  car  fitted  with  Fox  trucks 
was  selected,  the  box  springs  taken  out,  and  each  spring  was  care- 
fully calibrated,  to  show  the  force  necessary  to  compress  it  each 
one-eighth  of  an  inch  from  the  height  of  spring  free  to  the  soring 
when  down  solid.  Each  spring  was  then  fitted  with  a  simple  re- 
cording apparatus,  shown  in  Fig.  1,  intended  to  register  the  maxi- 
mum compression  of  the  spring  in  inches,  and  the  springs  were 
replaced  in  the  trucks. 

A  piece  of  %-inch  gas  pipe  C  was  finished  outside  and  slotted 
longitudinally  at  B  and  fitted  in  the  hole  A  drilled  through  center 
of  spring  cap,  and  having  sufficient  friction  so  as  not  to  be  moved 
by  any  jolting  of  the  truck. 

Any  compression  of  the  spring  caused  the  pipe  C  in  contact  with 
the  boss  I)  on  the  journal  box  to  be  forced  upward  into  the  hole  A, 
where  it  would  remain,  thus  registering  the  compression  of  the 
spring. 

The  car  was  a  box  car  of  60,0[)0  pounds  capacity  and  was  loaded 
to  67,800  pounds;  the  light  weight  was  .31,400  pounds;  the  total  be- 
ing 102,200  pounds;  the  total  weight  of  wheels,  axles,  boxes,  brasses, 
etc.,  was  7,848  pounds;  this  deducted  from  102,200  pounds  leaves 
94,352  pounds  as  the  weight  above  the  springs,  which  divided  by  4 
gives  23,588  pounds  as  the  weight  on  each  axle  above  the  springs, 
or  11,704  pounds  on  each  spring,  due  to  the  static  load. 
The  car  was  then  run  from  Renovo,  Pennsylvania,  to  Canandaigua, 
New  York,  over  the  lines  of  the  Pennsylvania  Railroad,  and  back 
to  the  starting  point,  a  distance  of  398  miles.  The  springs  were 
then  removed  aud  again  calibrated,  in  order  to  check  the  former 
figures  found,  made  before  the  car  was  started.  The  springs  were 
also  measured  at  the  Altoona  physical  testing  laboratory,  to  con- 
firm the  measurements  made  with  the  shop  apparatus  employed. 
The  maximum  compression  of  each  spring  was  found  from  the  re- 
cording apparatus,  which  was  placed  over  each  box. 

The  average  maximum  compression  of  the  eight  springs  was 
found  to  be  equal  to  a  load  of  19,469  pounds  on  each  spring.  The 
maximum  compression  for  any  one  sprirg  was  found  to  be  23,403 
pounds.  From  these  figures  it  is  proposed  to  deduce  the  value  of 
the  force  due  to  vertical  oscillation  of  the  car  on  the  springs. 

If  the  maximum  horizontal  force  acting  on  the  car  be  taken  as  40 
per  cent,  of  the  static  load  and  the  center  of  graviiy  of  the  loaded 
car  be  72  inches  above  the  rail,  calculation  shows  that  in  the  case  of 
the  car  tested  the  maximum  load  on  one  journal  was  18,573  pounds, 
without  considering  the  effect  of  vertical  oscillation  on  the  springs. 

It  can  be  proved  that  if  the  center  of  gravity  of  the  car  is  73 
inches  above  the  rail,  that  40  per  cent,  of  the  static  load  acting 
horizontally  will  almost  entirely  relieve  the  weight  on  one  rail.  In 
other  words,  the  assumed  value  of  the  horizontal  force  is  very 
nearly  suflicient  to  turn  the  car  over.     Hence  we  may  consider  the 


Fig,  1.-  Apparatusfor  Determining  Vertical  Oscillation  of  a  Car 
on  Its  Springs. 

assumed  value  as  a  maximum,  and  with  this  assumption  our  calcu- 
lation gives  18..573  pounds  as  the  maximum  compression  on  one 
spring  due  to  that  force  and  the  static  load.  But  the  maximum 
compression  on  one  spring  by  experiment  was  23,403  pounds,  and 
consequently  the  diflTerence  between  these  two  an.ounts  may  lie  re- 
garded as  due  to  vertical  oscillation  of  the  car  on  the  springs.  This  is 
not  necessarily  the  actual  vertical  oscillation,  but  it  may  be  consid- 
ered as  the  maximum  vertical  oscillation  when  the  horizontal  force 
is  taken  as  a  maximum.  This  difference  is  4.s:30  pounds.  This  is  equal 
to  41  per  cent.,  nearly,  of  the  static  load  on  each  journal,  which  was 
11,794  pounds.  As  formerly  stated, Wohler  found  by  experiment  that 
the  force  due  to  vertical  oscillation  was  %  or  37.5  per  cent,  of  the 
static  load  on  each  journal,  so  that  i  he  amount  as  found  in  the  ex- 
periment made  by  the  committee  agrees  closely  with  his  results. 

The  formula  for  the  moment  of  the  forces  at  the  hub  and  at  the 
center  when  the  axle  is  mounted  on  33-inch  wheels  is  by  Reuleaux's 
method  found  to  be  as  follows: 

IFb      Hh  Hh,x  f  W        Hh^ 

M  = (x-6)H h  nh^+  f lAj   tan   a        (1) 

2  m  I  \    i  m  J 

where 
IT^  =  the  total  vertical  pressure  on  the  axle,  including  allowance  tor 

vertical  oacillation. 
H  =  horizontal  force  caused  by  curves,  switches  and  wind  pressure, 
ft  ^  h  ight  of  center  of  gravity  of  car  above  top  of  rails. 
/(i  =  height  of  center  of  graviiy  of  car  above  center  of  axle. 
h..  =  height  of  center  of  axle  above  top  of  rails. 

t  =  length  of  axle  between  points  of  application  of  total  load  W. 
Ill  =  distance  between  center  of  rails. 
h=  the  distance  from  center  of  rail  to  point  where  load  on  journal  is 

assumed  to  act. 
J  =  any  distance  along  axle  from  point  where  load  on  journal  is  as- 
sumed to  act. 
a  =  angle  between  head  of  wheel  and  the  horizontal. 
According  to  Wohler's  method  the  formulas  are  as  follows: 

For  the  hub  

^f  =  .176  W  b  -f  .516  W  f  322.215  V  JV  +  1.125  H 

and  for  the  cenier  

M  =  .176  fT-6-f  .616  IF -f  ^  (322.215  V  W+i.l2bH) 
where  M  =  the  moment  of  the  forces, 

JV  =  the  total  weight  above  the  springs, 
H  =  the  horizontal  forces. 

6  =  disr.ance  from  cenier  of  rail  to  point  where  journal  load  is  con- 
centrated. 
The  diameters  at  the  hub  and  at  the  center  may  be  calcu.ated    by 
the  well  known  formula 

3 


V- 


M 


0982'' 


where  M  =  the  moment  of  the  force, 
/  =  the  fiber  siress. 
d  =  the  diameter  of  the  axle. 

These  formulas  suffice  to  determine  the  dimensions  between  the 
wheels  when  the  maximum  allowable  fiber  stresses  are  decided 
upon. 

The  committee  have  in  these  general  formulas  taken  into  consid- 
eration all  the  forces  acting  upon  that  portion  of  the  axle  lying  be- 
tween the  wheels,  except  the  force  due  to  impact  or  percussion. 
This  latter  is  confined  entirely  to  the  journal  and  that  portion  of 
the  axle  Ijing  outside  of  the  wheel,  and  is  not  communicated  to 
that  part  of  tne  axle  lying  between  the  wheels,  because  in  order  to 
have  any  force  applied  at  the  journal  produce  a  bending  of  that 
portion  of  the  axle  lying  between  the  wheels  it  is  necessary  that 
the  part  of  the  wheels  in  contact  with  the  rails  should  move  toward 
each  other,  and  that  the  tops  of  the  wheels  should  at  the  same 
time  move  away  from  each  other.   The  resistance  to  this  movement 
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would  be  the  inertia  of  the  mass  of  the  wheels  themselves,  and  also 
the  friction  of  the  wheels  when  sliding  inwardiy  on  the  rails  if  such 
movement  took  place.  The  force  of  impact  would  not  take  place 
over  a  sufficiently  lona;  interval  to  allow  any  effect  upon  the  axle 
between  the  wheels.  Wohler  states  that  the  portion  of  the  axle  ly- 
ing outside  of  the  wheels  can  only  be  determined  from  practical 
considerations. 

We  have  determined  how  the  diameter  at  the  center  of  the  axle 
and  at  the  hub  may  be  found.  Now  if  we  consider  the  weight  act- 
ing at  a  point  in  the  journal,  the  form  of  the  axle  from  that  point 
to  the  wheel  fit,  in  order  to  have  it  of  uniform  strength,  would  be  a 
parabola.  This  is  within  the  demensions  necessitated  by  running 
the  wheel  fit  out  cylindrically  and  providing  proper  diameters  for 
the  dust-guard  seat  and  journal.  Hence  the  margin  of  strength  in 
the  journal  and  dust-guard  seat  is  much  above  that  taken  for  the 
hub  and  center. 

FIBER  STRESS. 

Under  this  head  the  committee  first  takes  up  the  natural  limits 
of  elasticity.  When  testing  was  first  employed  to  determine  the 
nature  of  a  material,  it  was  quickly  noticed  that  when  the  speci- 
men was  loaded  or  bent  beyond  a  certain  point  it  would  not  recover 
its  original  dimensions  or  shape  upon  the  removal  of  the  load.  The 
limiting  stress  or  straining,  below  which  no  permanent  effect  upon 
the  specimen  could  be  noticed,  was  called  the  "elastic  limit.''  It 
appeared  obvious  to  experimenters  that  since  the  specimen  re- 
covered completely  its  original  form  and  dimensions,  it  had  not 
been  injured,  and  it  would  be  safe  to  apply  any  loads  within  the 
elastic  limit  indefinitely  without,  any  injury  resulting. 

Subsequent  practical  experience,  however,  proved  that  under  the 
conditions  of  repeated  reversals  of  stress  it  is  not  safe  to  subject  a 
bar  to  a  straia  anywhere  near  the  elastic  limit,  as  li/fcriiiined  in 
the  testing  machine. 

According  to  Wohler,  who  spent  some  12  years  at  the  instance  of 
the  Prussian  Government  in  experimenting  upon  the  effect  of  re- 
peated stresses  in  small  bars,  the  outer  fiber  stresses,  where  the 
strains  alternated  between  tension  and  compression,  he  found 
might  be  safely  taken  as  17,100  pounds  per  square  incli  for  iron  and 
23,000  pounds  per  square  inch  for  steel,  without  limiting  the  life  of 
the  bar,  but  if  the  s'resses  exceed  these  limits,  fracture  would 
always  occur  if  the  nnmber  of  repetitions  of  stress  were  sufficient. 
This  is  a  stress  of  approximately  }4  the  tensile  strength  of  the 
material,  and  is  considerably  witnin  the  elastic  limit  as  ordinarily 
determined. 

In  large  bars,  such  as  car  axles,  where  the  extreme  or  outer  fibers 
are  a  considerable  distance  from  the  neutral  axis,  and  where  the 
material  is  often  far  from  homogeneous  throughout,  it  is  reasona- 
ble to  suppose  that  strains  are  not  transmitted  symmetrically  in  all 
its  parts  and  some  of  the  fibers  may  bear  a  larger  proportion  of  the 
total  stress  than  would  occur  in  even  distribution.  In  this  way 
the  elastic  limit  may  be  locally  exceeded  with  a  very  moderate  total 
stress  only. 

From  all  evidence  it  seems  reasonable  to  conclude  that  a  mate- 
rial will  not  be  injured  if  strained  repeatedly  any  amount  within  its 
natural  elastic  limit;  that  the  so-called  "fatigue  of  metals"  may  be 
noticed  if  strains  are  in  excess  of  this  natural  elastic  limit,  and 
still  within  the  elastic  limit  as  ordinarily  determined;  that  there  is 
a  possibility  of  the  natural  elastic  limit  being  exceeded  at  points 
locally  within  the  structure  of  a  large  mass  by  a  moderate  total 
strain,  thus  starting  local  cracks  which  will  extend  to  the  ultimate 
destruction  of  the  piece. 

As  to  the  effect  of  temperature,  it  seems  to  be  pretty  well  estab- 
lished that  the  effect  of  ordinary  atmospheric  changes  of  tempera- 
ture, say,  from  20  degrees  below  to  l-'O  degrees  above  zero  Fahr- 
enheit, upon  the  physical  properties  of  iron  and  steel,  are  slight 
and  unimportant  when  stresses  are  applied  without  shock.  But 
the  effect  of  a  change  of  temperature  upon  the  ability  of  these 
metals  to  resist  shocks  is  not  so  definitely  known. 

Mr.  Thomas  Andrews,  in  a  paper  read  before  the  Institution  of 
Civil  Engineers,  1887,  gave  results  of  tests  by  impact  under  a  drop 
hammer,  of  forty-two  full-size  iron  a.xles,  the  axles  having  been 
heated  and  cooled  to  various  degrees,  for  the  purpose  of  determin- 
ing the  effect  of  temperature  upon  strength. 

He  found  that  at  100  Fahrenheit  the  axles  were  13  per  cent, 
stronger  than  at  7  degrees,  and  concludes  that  low  temperature 
materially  reduces  the  power  of  resistance  of  railway  axles  to  con- 
tinued heavy  impact. 

It  is  to  be  doubted,  however,  whether  these  tests  throw  much 
light  upon  the  effect  of  temperature  upon  axles  as  stressed  in  ser- 
vice, since  the  shocks  in  his  metliod  of  tests  were  altog<^ther  more 
severe  than  those  met  with  in  service,  from  six  to  eight  blows  being 
sufficient  in  each  case  to  break  the  axle.  In  fact,  experience  in  this 
country  shows  that  few,  if  any,  more  axles  are  broken  in  cold 
weather  than  in  warm,  and  it  is  reasonable  to  assume  that  the 
greater  rigidity  of  the  road-bed  in  winter  would  fully  account  for 
any  greater  percentage  of  breakage  in  that  season  than  in  summer. 
Carefully  kept  records  of  axles  broken  or  bent  on  one  of  the  largest 
railway  systems  in  this  country  show  that  no  larger  number  of 
axles  failed  in  the  colder  mouths  than  in  the  warmer  ones. 

Your  committee  would  consequently  offer  the  opinion  that  tem- 
perature need  not  be  taken  into  account  in  determining  the  design 
of  axle  ;  but  that  with  more  definite  information  it  may  be  advisa- 
ble that  certain  limit  for  variation  of  temperature  should  be  estab- 
lished as  standards  for  use  in  testing  axles  under  the  drop. 

It  has  been  stated  that  Wohler  found  that  for  an  unlimited  num- 
ber of  reversals  of  strain,  the  fiber  stress  may  safely  be  taken  at 
17,000  pounds  per  square  mch  for  iron  and  23,000  pounds  per  square 
inch  for  steel.  But  as  his  experiments  were  made  with  small 
specimens,  and  as  axles  are  subject  to  various  stresses,  appar- 
ently not  included  in  his  investigations,  it  would  seem  best  to 
look  into  the  fiber  stress  of  axles  in  service  and  see  what  can  be 
learned.  The  method  of  Reuleaux,  already  given,  can  readily  be 
utilised  to  determine  the  fiber  .stress  of  any  given  axle.    It  is  only 


necessary  to  find  the  moments  and  from  the  actual  diameters  find 
the  fiber  stress. 

Your  committee  has  followed  this  method  tor  axles  already  in 
use,  where  th"y  have  been  in  service  a  number  of  years,  and  where 
the  number  of  axles  has  been  sufficient  to  justify  safe  conclusions 
by  such  an  analysis. 

Taking  the  fiber  stress  calculated  in  this  way  it  was  found  that  a 
large  number  of  axles  had  broken  of  one  design  where  the  fiber 
stress  was  28,000  pounds,  these  axles  having  been  in  service  from 
four  to  nine  years.  Where  the  fiber  stress  was  23,000  pounds  and 
less,  the  records  show  that  axles  have  been  practically  free  from 
failure  by  breaking. 

The  fiber  stress  of  28,000  pounds  was  found  approximately  the 
same  at  the  wheel  seat  and  center,  and  the  records  showed  that 
breakage  took  place  at  both  of  these  points. 

Furthermore,  the  axles  with  the  lower  fiber  stresses,  and  which 
have  not  broken,  show  that  for  the  strains  found  by  Reuleaux's 
method  the  fiber  stress  is  approximately  uniform  between  the 
wheels. 

Vour  committee  has  concluded,  therefore,  that  if  the  new  axle  is 
designed,  using  the  strains  as  found  by  Reuleaux's  method,  and  if 
a  fiber  stress  of  22,000  pounds  per  square  inch  is  taken  forthe  portion 
of  the  axle  between  the  wheels,  and  the  material  provided  in  the 
specifications  is  used,  a  safe  design  will  be  the  result  without  much 
surplus  material. 

Concerning  the  fiber  stress  in  journals,  this  portion  of  the  axle 
13  subjected  to  strains  of  a  more  complicated  nature,  and  the  results 
of  p.xperience  will  be  the  safest  guide. 

From  an  examination  of  the  fiber  stress  in  journals  which  have 
broken  and  which  have  not  broken,  it  is  concluded  that,  for  the 
diameter  attained  when  the  journal  is  worn  to  its  limit,  the  fiber 
stress  for  static  load  should  n»t  exceed  11,.500  pounds  per  square 
inch.  It  would  be  safer  to  keep  it  close  to  10,000  pounds  per  square 
inch,  which  figure  has  been  adopted  for  the  diameter  when  it  has 
reached  the  limit  of  wear. 

From  the  diagram.  Fig.  2,  the  fiber  stress  in  a  5  by  9-inch  and  4Y 
by  8-inch  journal  when  new,  worn,  and  worn  to  litriit,  can  be  found 
for  any  load  from  SI  000  pounds  to  35,000  pounds.  The  load  W  is  ap- 
plied at  a  distance  /  from  the  shoulder  of  dust-guard  seat.  The 
value  of  J  is  .5%  inches  for  a  a  by  9-inch  journal,  and  5}/s  inches  for 
a  4V  by  8-inch  journal.  The  lever  arm  T  for  moments  is  shown  in 
each  on  the  diagram  and  is  taken  from  tangent  of  circle  at  fillet  to 
point  of  concentration  of  load   W. 

It  will  be  seen  that  the  stress  under  a  static  load  of  1.5,.500  pounds, 
is,  for  a  new  axle  with  a  5  by  9-ineh  journal,  0.300  pounds,  and  when 
worn  to  limit,  43.^'  inches  in  diameter,  it  is  10,200  pounds.  A  new 
axle  with  i}i  by  8-inch  journal,  with  a  static  load  of  11,000  pounds. 
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Fig.  2. -Fibre  Stresses  In  5"  x  9"  and  4H"  x  8"  Journals. 

would  have  a  fiber  stress  of  6,500  pounds   when  new  and  10,800 
pounds  when  worn  to  the  limit  of  3%  inches  in  diameter. 

The  stress  in  the  journa'.  due  to  any  assumed  maximum  load  may 
thus  be  found  direct  from  the  diagram. 

THE  JOURNAL— FRICTION    AND   LUBRICATION. 

Considering  the  proportions  of  the  journal  with  respect  to  friction 
and  lubrication,  the  principal  figure  desired  is  the  maximum  press- 
ure per  square  inch  which  can  be  placed  on  freight  car  journals 
without  undue  friction,  wear  of  bearing  and  liability  to  heat. 

Laboratory  experiments  made  in  this  country  and  Europe  do  not 
give  any  satisfactory  data  on  this  subject,  and  we  are  compelled  to 
assume  that  the  4Y  by  8-inch  journal  is  satisfactory  for  cars  of 
60.000  pounds  capacity,  and  determine  from  this  the  pressure  per 
square  inch  to  be  allowed  on  the  new  journal.  Fig. 3  is  a  diagram 
showing  tne  method  of  determining  the  area  of  bearings. 

The  chord  of  a  new  bearing  4  V  iuches  in  diameter  is  3.56  inches, 
and,  leaving  out  fillets,  the  length  is  OJs  iuches,  and  its  area  24.48 
square  inches.    Under  a  loaded  car,  allowing  10  per  cent,    overload, 
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Fig.  4. -Axle  to  Carry  31,000  Pounds.     (For  U 

the  weight  on  one  journal  13  11,000  pounds,  and  the  pressure  per 
square  inch  is  therefore  419  pounds.  When  the  journal  is  worn 
down  to  its  limit  of  3%  inches  in  diameter,  the  chord  is  .3  inches, 
the  area  is  20.63  square  inches,  and  the  pressure  per  square  inch  is 
533  pounds.  If  a  Bearing  bored  for  4^-inch  journal  is  placed  on  a 
journal  worn  to  3?.,  inches  in  diameter,  the  chord  of  the  arcs  in  con- 
tact is  less  than  IV  inches.  Taking  this  figure,  \}i  by  6%  inches, 
we  have  an  area  of  8.59  square  inches,  which  must  carry  its  share  of 
the  weight,  and  which  under  a  fully  loaded  car  amounts  to  1,280 
pounds  per  square  inch. 

The  fact  that  bearings  run  some  time  before  they  increase  the 
bearing  surface  to  double  the  amount  assumed  leads  us  to  believe 
that  it  would  be  safe  to  proportion  a  car  journal  for  a  load  of  60O 
pounds  persquare  ineh. 

Professor  Denton's  experiments  on  car  journals,  under  very  heavy 
pressures,  showed  that  I  hey  might  be  run  under  a  pressure  of  5,000 
pounds  per  square  inch,  and  that  the  rapid  wear  would  soon  in- 
crease the  area  of  bearing,  and  with  a  pressure  of  1,000  pounds  per 
square  [inch  on  a  polished  journal  a  coeflScient  as  low  as  0.11  per 
cent,  has  been  obtained. 
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Fig.  3.— Showing  Journal  Bearing  Areas- 

For  the  axle  designed  to  carry  31,000-pound  stresses  under  the 
maximum  load,  as  has  already  been  seen,  would  require  the 
journal  to  be  at  least  Vyi  inches  in  diameter;  adding  }.{  inch  for 
wear  it  would  be  5  inches  in  diameter  ;  and  if  we  make  Its  length 
9  inches  and  the  bearing  %  inch  less,  by  leaving  out  fillets  we  get 
the  length  of  eflective  bearing  as  7%  inches.  Taking  the  same 
angle  of  cont^ict  as  the  i)i  by  8-inch  bearing,  the  length  of  chord 
would  be  4.19  inches,  and  the  bearing  surface  of  a  new  journal 
would  be  33  square  inches.  Taking  15,500  pounds  as  the  load  on 
journal,  we  have  a  pressure  of  469  pounds  per  square  inch.  When 
worn  to  4}^  inches  diameter  the  chord  would  be  3.75  inches  and  the 
area  consequently  29.53  square  inches.  This  gives  525  pounds  as 
the  pressure  per  square  inch. 

In  our  final  calculations  we  have  assumed  the  probable  maximum 
conditions  for  concentration  of  the  load  on  journal,  which  would  be 
when  the  collar  of  the  journal  is  worn  to  \  inch  in  thickness  from 
contact  with  the  brass  and  the  brass  worn  off  5{  inch  on  the  end 
next  to  the  collar  of  the  j»urnal.  This  occurs  when  the  horizontal 
force  previously  explained  is  at  its  maximum. 

DESIGN  OF  AXLE— REULEAUX'S  METHOD. 

Having  prepared  the  general  methods  to  be  followed  and  deter- 
mined the  necessary  data,  we  may  take  up  at  ouce  the  design  of  the 
axle.  The  committee  was  instructed  to  design  an  axle  for  an  80,000- 
pound-capacity  car,  but  concluded  that  the  capacity  of  the  car  is 
not  a  proper  measure  of  the  weight  carried  by  the  axle. 

We  will  therefore  determine  for  an  80,000-pound-capacity  car 
what  would  be  the  maximum  weight  on  each  axle,  and  it  should 
then  be  understood  that  the  design  of  axle  submitted  in  this  report 
is  one  designed  to  carry  that  weight,  and  not  an  axle  for  an  80,000- 
pound-capacity  car,  regardless  of  the  weight  of  the  car  body  and 
trucks.  We  may  assume  for  the  probable  weights  of  80,000-pound- 
capacity  cars  the  following : 

Gondota  car. 

Weight  of  body  and  trucks 35,600  pounds. 

Lading SO.OOO 

Twenty  per  cent,  additional  leiding 16,000 

I.  J      t       •  V.    .     ,.     ,  131,600  poundi. 

Deduct  weight  of  wheels  and  axles  7,600 
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se  Under  Cars  of  80,000  Pounds  Capacity.) 
Refrigerator  car. 

Weight  of  body  and  trucks 43,(500 

Lading 80,000 

Ten  per  cent,  additional  lading : 8,000 

131,600  pounds. 
Deduct  weight  of  wheels  and  axles 7.600 

121.000  pounds, 
or  31,000  pounds  per  axle. 


or  31,000  pounds  per  axle. 


121,000  pounds. 
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Fig.  5.— Journal  Box  Complete  for  80,000  Lbs.  Cars. 
Note— Distance  between  bolt  centres  equals  9  inches. 

The  axle  recommended  by  your  committee  is  therefore  designed 
to  carry  31,000  pounds,  including  body,  trucks  and  lading.  It  should 
be  distinctly  understood  that  the  axle  recommended  is  to  carry  this 
weight,  as  the  sum  of  the  weights  of  the  car  body  and  trucks  and 
lading  when  using  33-inch  wheels. 

On  the  basis  of  31,0IX)  pounds  static  load  on  the  axle  and  a  max- 
imum fibre  stress  of  22,000  pounds  the  required  diameter  of  the  axle 
at  the  hub  is  found  by  Reuleaux's  method  to  be  6.21  inches  and  at 
the  center  5.30  inches;  or  taking  the  nearest  3s  inch  for  convenience, 
6V  and  5%  inches,  respectively.  To  the  diameter  at  the  hub  it  is 
necessary  to  add  yi  inch  to  provide  for  reduction  of  diameter  when 
fitting  axles  to  wheels  as  allowed  in  the  interchange  rules;  hence 
the  diameter  at  the  hub  becomes  ^%  inches.  Wohler's  method  would 
give  a  less  diameter  at  the  hub  and  greater  at  the  center,  but  the 
results  of  Reuleaux's  methods  are  taken  as  the  better. 

DESIGNS  FOR  AXLE.  JOURNAL  BOX,   WEDGE  AND  BEARING. 

In  Fig.  4  is  given  the  design  of  axle  to  carry  31,000  lbs. 

It  will  be  noticed  that  the  axle  is  cylindrical  for  a  distance  of  3 
inches  at  the  center,  in  order  to  get  rid  of  the  angle  at  the  center. 
The  fillet  at  outer  end  of  journal  is  made  as  small  as  possible  with- 
out getting  a  sharp  corner,  and  still  making  it  easy  to  obtain  in 
ordinary  shop  practice.  The  fillet  at  back  end  of  journal  is  made 
large  to  prevent  the  rapid  wearing  to  a  small   fillet  at  this  point. 

Fig.  5  shows  the  journal  box  and  the  contained  parts  in  position. 

The  general  design  of  the  M.  C.  B.  journal  boxes,  already  adopted 
by  your  Association,  has  been  followed,  except  that  the  bottom  of 
the  box  has  been  rounded  in  order  to  eliminate  the  corners  and  to 
concentrate  the  oil  below  the  center  line  of  journal,  where  it  has 
the  greatest  opportunity  to  be  drawn  into  the  packing. 

[Separate  drawings  of  the  box,  wedge,  bearing  and  lid  are  shown, 
but  are  not  reproduced— Ed.] 

In  another  drawing  (not  reproduced  here)  is  given  a  portion  of 
the  same  journal  box,  except  that  the  face  of  box  has  been 
changed  to  suit  the  Fletcher  lid.  This  form  of  lid  has  so  many 
advantages  that  jour  committee  decided  to  ask  consideration  of 
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Steel  Underframe  for  30-Ton  Freight  Cars-Designed  by  R    P.  C.  Sanderson,  Asst.  Supt-  Motive  Power,  Norfolk  &  Western 
Road,  and  C  C,  Wentworth,  Chief  Engineer,  Virginia  Bridge  Worl<s. 


it  as  compared  with  the  form  of  lid  already  adopted  for  cars  of  less 
capacity. 

SPECIFICATIONS. 

A  set  of  speciQcationa  for  iron  and  another  for  steel  axles  accom- 
pany the  report.  They  go  into  minute  details  and  would  occupy  too 
much  space  to  be  printed  here.  A  summary  of  the  steel-axle  speci- 
fication is  as  follows:  The  axle  must  be  free  from  physical  defects 
that  can  be  detected  by  the  eye.  It  must  be  rough-turned  all  over 
with  a  flat-nosed  tool,  except  for  a  short  distance  just  inside  of 
each  wheel  fit.  The  composition  of  the  steel  must  conform  to  the 
following ; 

Carbon      0.40  per  cent. 

Manganese,  not  above 0  50   " 

Silicon 0.05    "      " 

Phosphorus,  not    above 0.05    "      " 

Sulphur,  not  above 0.04    "      " 

All  axles  must  be  stamped  with  name  of  maker  and  the  blow  or 
heat  number.  Axles  from  any  one  heat  must  be  kept  together  for 
inspection.  At  least  30  axles  from  each  heat  must  pass  the  physical 
inspection.  Then  one  axle  from  each  heat  passing  this  inspection 
will  be  subjected  to  physical  (dropi  test.  The  drop  test  must  be 
carried  out  on  a  machine  with  a  spring-supported  anvil  similar  to 
that  illustrated  in  the  American  Engineer  for  April,  1896.  The 
anvil  is  to  weigh  17,500  pounds;  the  drop  weight,  1,640  pounds. 
Each  axle  must  stand  five  blows  from  a  height  of  43  feet,  without 
rupture  or  fracture.  A  deflection  is  desired  of  not  more  than  S'.^ 
inches,  after  the  first  blow,  and  a  deflection  of  more  than  6'.,  inches 
will  cause  rejection.  Axles  will  be  rejected  if  the  chemical  test 
shows : 

Carbon below  0.35  percent,  or  above  O..^  percent. 

Manganese  "       O.fiO   " 

Phosphorus "       0.07    " 

The  specifications  for  iron  axles  call  for  double-worked  fagoted 
scrap,  into  the  center  of  which  80  pounds  of  new  bar  iron  can  be 
worked  if  desired.  They  must  not  show  any  seams  having  a  clear 
opening  of  /s  inch  or  more,  and  being  more  than  1  inch  long.  From 
each  101  axles,  one  will  be  taken  for  test.  The  drop  test  which  it 
must  pass  is  the  same  as  for  steel,  except  the  five  blows  are  from  a 
height  of  23).;  feet. 


Metal  Underframing  for  Freight  Cars. 

R.  P.  C.    Sanderson,  J.    D.   McIlwain,  J.  R.  Skinner,   .John 

Player,  Committee. 

With  the  gradual  and  steady  increase  in  the  carrying  capacity  of 
freight  cars  and  in  the  hauling  power  of  freight  locomotives,  the 
insufficiency  of  the  earlier  methods  of  freight-car  construction,  de- 
veloped from  wagon  building,  consisting  of  timber  framing  held  to- 
gether by  nails,  spikes,  straps,  lag-screws  and  bolts,  became  more 
apparent. 

The  lessons  learned  on  the  repair  tracks  led  to  the  strengthening 
of  freight-car  body  bolsters  and  longitudinal  sills  with  truss  roads, 
and,  finding  this  to  be  still  insufficient,  the  timbers  have  been  re- 
inforced   with  iron  and  steel  as   in  the  well-known    flitch-plate 


bolster,  or  in   the  fairly  effective  plating  of  bolsters,  end  and  longi- 
tudinal sills. 

Some  designers,  recognizing  the  inherent  weakness  in  any  com- 
posite form  of  construction  where  wood  is  used,  went  at  once  to 
iron  for  tjody  bolsters,  of  which  there  are  numerous  designs  of  the 
built-up  type.  Here  should  also  be  mentioned  the  Schoen  pressed 
steel,  American  and  Shickle,  Harrison  &  Howard  cast-steel 
body  bolsters,  which  have  bee  n  extensively  illustrated  in  the 
technical  journals  and  are  well  known  to  the  members. 

The  Chicago,  Burlington  &  Quincy  Railroad  car  (See  American 
Engineer  for  March,  1896)  marks  a  long  step  ahead  in  that  the 
center  sills,  as  well  as  the  bolsters,  are  of  steel.  It  is  very  probable 
that  the  use  of  iron  and  steel  in  car  construction  wcull  have  ad- 
vanced far  beyond  its  present  standpoint  but  for  prejudice  which 
has  grown  up  in  the  minds  of  many  against  any  and  all  iron  or  steel 
cars,  as  the  result  of  some  unfortunate  ventures  in  which  the  de- 
signers either  did  not  fully  understand  the  service  and  strains  a 
freight  car  has  to  withstand,  or  from  lack  of  experience,  and  in  an 
endeavor  to  keep  the  weight  and  cost  of  their  cars  down  to  limits 
which  would  enable  them  to  make  sales,  placed  cars  in  service  that 
have  become  a  by-word  on  account  of  their  frequent  and  prolonged 
sojourns  on  the  repair  tracks. 

it  would  be  quite  as  unjust  to  condemn  all  iron  or  steel  car  con- 
struction on  account  of  these  failures  as  it  would  be  to  condemn  the 
use  of  wood  in  car  construction  because  some  of  the  earlipr  builds 
of  cars,  and  even  some  comparatively  recent  designs,  are  so  poorly 
proportioned  that  thev  are  constantly  failing.  The  obviously 
proper  course  is  to  profit  by  these  early  failures  in  iron  car  con- 
struction, make  use  of  the  experience  gained  and  go  on  with  the 
development  of  the  steel  car  frame,  trying  to  avoid  the  errors  of  the 
past.  It  is  only  necessary  to  remind  those  present  of  some  of  the 
exhibits  at  the  Chicago  E'xposition  to  show  that  progress  has  been 
made  in  the  right  direction. 

Even  if  the  members  of  your  committee  felt  that  they  could 
present  a  design  for  standard  steel  framing  for  freight  cirs 
which  would  be  practically  perfect  and  require  no  future  mod- 
ification (which  is  not  the  case),  it  would  not  be  practicable  to 
do  so  until  greater  uniformity  in  the  lengths  and  sizes  of  in- 
terchange freight  cars  for  given  capacities  has  been  brought 
about.  It  is  to  be  hoped  that  a  thorough  inquiry  into  the  subject 
will  be  made  by  the  Association  by  means  of  a  committee  to  recom- 
mend standard  lengths  of  sills  and  widthsoversillsfor  refrigerator, 
box,  stock,  fiat,  drop-bottom  and  drop-end  gondola  cars  of  60,000, 
70,000  and  80,000  pounds  capacity,  and  that  the  Association  will 
adopt  such  standards. 

After  this  step  has  been  taken,  than,  with  sufficient  experience 
and  knowledge  to  guide  them,  a  committee  could  take  up  the  sub- 
ject of  steel  underframing  for  freight  cars,  and,  with  good  hope  of 
success,  present  to  the  Association  a  series  of  designs  for  M.  C.  B. 
steel  underframes  that  could  be  adopted  and  used,  as  far  as  their 
general  features  are  concerned,  without  fear  of  serious  failure 
ensuing. 

As  long  as  the  main  framing  of  foreign  freight  carscommg  on  our 
repair  tracks  is  of  timber  (which  can  be  cut  and  dressed  to  suit  by 
the  ordinary  carpenters'  tools),  and  of  iron  truss-rods  and  bolts  (which 
can  be  cut  or  welded  by  any  blacksmith),  odd  sizes  of  sills,  etc.,  are 
not  such  a  serious  matter,  but  when  we  come  to  steel  and  iron,  which 
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Steel  Framed  Hopper  Car  of  60,000  Lbs-  Capacity-Norfolk   &  Western   Railroad- 
Total  light  weight  of  car  29,800  lb3.,  or  1,500  lbs.  more  than  weight  of  same  class  of  cara  with  wooden  ailla. 


require  heavy  machine  tools  and  shop  treatment,  and  where  odd 
sizes  er  shapes  must  be  specially  ordered  and  rolled  or  forged  at  the 
forges  or  mills,  the  question  of  uniformity  of  sizes  becomes  one  of 
paramount  importance. 

With  standard  lengths,  depth,  width  of  flange  and  weight  per 
foot  for  sills  of  all  flat-bottom  cars  of  60,000,  70,000  and  80,000 pounds 
capacity,  the  rolling  mills  can  carry  the  stock  ready  for  instant 
shipment,  feeling  safe  that  they  will  not  have  it  left  on  their  hands 
as  obsolete  stock;  the  sills  and  shapes  in  stock  at  any  railroad  shop 
store  would  be  certain  to  suit  any  foreign  car  that  might  come  on 
the  repair  tracks,  only  requiring  that  the  holes,  etc.,  should  be  laid 
off  and  punched  or  drilled  to  suit  the  details  of  the  particular  car, 
but  before  this  happy  state  of  things  can  be  brought  about,  the 
standards  for  lengths  and  widths  of  cars  must  be  adopted,  and — 
when  steel-framed  cars  are  built — rieidly  adhered  to. 

Pending  the  adoption  by  the  Association  of  the  standard  lengths 
and  widths  for  given  capacities,  your  committee  present  the  fol- 
lowing rules  or  recommendations,  which  they  feel  justified  in  as- 
serting should  be  seriously  considered  by  designers  of  steel  framing 
for  freight  cars. 

First.  Especially  forged,  pressed  or  rolled  shapes,  cast  steel,  etc., 
or  patented  forms  of  construction  are  undesirable  for  cars  to  be 
used  in  general  interchange  business,  no  matter  how  well  designed 
theoretically,  for  the  reason  that  when  such  parts  are  damaged 
there  must  necessarily  be  long  delays  in  ordering  and  obtaining 
these  special  parts,  and  should  the  parties  who  have  furnished 
them  go  out  of  business,  or  change  their  molds  or  patterns,  the 
parts  cannot  be  duplicated  for  repairs  except  at  enormous  expense 
and  loss  of  time. 

Seco?ic7.  Steel  and  iron  bars  and  shapes  of  standard  bridge  specifl 
cations  and  regular  market  sizes  should  be  generally  preferred,  so 
that  railroads  and  car  builders  can  avail  themselves  of  the  competi- 
tion in  the  open  market  when  purchasing,  or  if  not  equipped  to  put 
steel  frames  together  themselves,  can  have  this  work  done  for  them 
at  any  of  the  numerous  bridge-building  concerns  on  competitive 
bids.  The  underframes,  riveted  or  bolted  together,  can  be  shipped 
by  carload  lots  to  the  car  shops  to  be  completed  into  finished  cars. 

Third.  Get-at-ableuess  in  the  design  is  of  the  greatest  importance 
in  keeping  down  the  first  cost  and  maintenance;  parts  that  are  to 
be  riveted  together  should  be  so  arranged  that  they  will  be  equally 
convenient  for  hydraulic  or  power  riveting  when  the  car  is  being 
built,  or  for  field  riveting  in  repair  work. 

Fourth  In  designing  riveted  work,  it  should  be  laid  off  with 
plenty  of  rivets,  these  to  be  "paced  close,  as  in  boiler  work,  and  the 
same  care  to  insure  true  fair  holes,  hoi  rivets,  well  driven  and  com 
pjeteiy  filling  the  hole.»,  as  in  first-class  boiler  work,  is  necessary. 
Complaints  sometimes  heard  against  riveted  work  in  car  frames 
and  tender  frames,  on  account  of  loose  rivets,  can  be  directly  traced 
to  an  insufficient  number  of  rivets  and  poor  riveting. 

Fifth.  If  bolts  are  used  to  hold  iron  or  steel  parts  in  position,  not 
merely  to  carry  weight,  they  must  be  turned  bolts  (a  driving  fit), 
in  carefully  reamed  holes,  fitted  with  the  greatest  care.  When  so 
fitted  they  will  probably  give  no  trouble  from  working  loose,  but  as 
this  is  machine-shop  work,  such  bolts  should  be  avoided  as  far  as 
possible,  as  it  is  not  likely  that  such  bolts  will  be  fitted  in  this  way 
on  the  repair  tracks,  while  it  is  reasonable  to  expect  that  a  hot  rivet, 
well  driven,  can  be  put  in  anywhere  with  the  aid  of  a  portable  forge. 
In  both  riveted  and  bolted  work  it  is  of  the  utmost  importance  to 
perfectly  fill  the  holes,  remembering  that  it  is  the  "initial  wiggle," 
if  only  1-1000  part  of  an  inch,  that  will  surely  produce  loose  rivets 
and  bolts  and  oblong  holes;  no  amount  of  hammering  on  the  heads 
of  rivetors  tightening  up  nuts  or  bolts,  or  the  use  of  lock-nuts,  nut- 
locks  or  fibrous  washers  will  be  of  any  use  if  the  holes  are  not 
perfectly  filled. 

Sixth.  Every  structure  has  a  foundation,  every  machine  has  a 
bed-plate,  every  animal,  bird,  fish,  and  most  of  the  higlier  works  of 
nature,  have  a  backbone  or  spine  on  or  around  which  the  structure 
is  framed;  this  cardinal  principle  of  design  seems  to  have  been 


largely  overlooked  in  freight-car  construction,  and  it  is  believe*^ 
that  the  center  sills  of  a  freight  car  should  be  made  its  main 
strength  and  reliance,  and  that  the  entire  load  shall  be  carried  from 
the  platform,  the  upper  works  being  simply  arranged  as  a  housing 
to  confine  and  protect  the  load. 

Sevcnt/i.  To  enable  the  center  sills  to  withstand  collision  and 
severe  shocks  to  the  best  advantage,  these  sills  should  be  spaced  so 
that  they  will  be  directly  in  line  with  the  dead  blocks,  and  thus 
take  the  buffing  and  collision  shocks  in  direct  compression.  Also 
their  depth  should  be  such  that  at  least  the  center  line  of  draft  and 
centers  of  the  dead  blocks  will  be  within  the  vertical  dimensions  of 
the  sills.  When  so  arranged  there  will  be  no  tendency  from  shocks 
or  pulling  strains  to  bend  the  center  sills,  either  laterally  or  verti- 
cally, or  to  bend  or  break  the  end  sills. 

Eighth.  That  care  should  be  taken  to  avoid  punching  or  drilling 
holes  in  the  flanges  of  channels  or  I-beams  where  these  are  subject 
tj  heavy  strains,  especially  tension  or  bending  strains,  unless  addi- 
tional meterial  is  added  to  compensate  for  this. 

Ni7ifh.  That  with  the  change  from  wood  to  steel  the  necessity 
for  truss  rods  no  longer  exists  for  cars  of  reasonable  lengths,  but 
that  ample  and  sufficient  strength  can  be  obtained  within  reason- 
able limits  of  weight  without  the  use  of  truss  rods  and  consequent 
need  of  adjustment. 

Tenth.  On  account  of  the  sweating  and  rusting  of  iron  and  steel. 
wood  is  preferable  to  iron  or  steel  for  flooring,  siding  and  lining  of 
merchandise  and  stock  cars.  Much  has  been  said  and  written  on 
the  subject  of  corrosion  of  iron  and  steel  brake  beams,  bolts,  pipes, 
rails,  etc.,  from  the  action  of  sulphuric  acid  teachings  from  coal 
cars  and  salt-water  drippings  from  refrigerator  cars  and  manure 
drippings  from  stock  cars. 

There  is  no  doubt  that  there  is  serious  corrosion  from  these  and 
other  causes  under  certain  conditions,  but  evidence  exists  that  steel 
framing  under  tenders  and  iron  work  under  coal  cars  in  constant 
service,  and  steel  framing  of  cars  exposed  to  very  damp  and  de- 
structive climatic  influences  for  many  years,  have  not  suffered 
materially  from  these  causes.  Doubtless  preservative  paints  can  be 
found  that  if  properly  used  when  the  steel  frames  are  first  built 
and  with  occasional  repaintings  will  sufficiently  protect  the  steel 
from  corrosion,  but  as  this  is  a  very  important  subject  your  com- 
mittee would  recommend  that  it  be  made  a  special  subject  for  com- 
mittee investigation  by  a  series  of  tests  ranging  over  nine  or  ten 
months'  time. 

There  is  an  economical  side  to  this  question  which  your  committee 
desire  to  call  attention  to  before  closing  their  report,  namely,  how 
much  additional  weight  and  how  much  additional  first  cost  dare  be 
put  on  a  car  without  ultimate  loss. 

First.  As  regards  the  question  of  increased  light  weight  of 
freight  cars  of  given  capacities  having  steel  underframes,  your  com- 
mittee feels  that  they  need  only  state  that  it  is  proven  to  be  quite 
practicable  to  build  cars  with  steel  frames  of  greater  strength  and 
capacity  with  less  light  weight  than  when  wooden  or  composite 
underframing  is  used,  and  that  with  more  experience  in  the  right 
methods  of  construction  and  a  proper  appreciation  of  the  capabili- 
ties and  best  uses  of  steel,  the  proportion  of  carrying  capacity  to 
light  weight  can  be  still  further  increased  for  large  capacity  cars 
without  danger  of  increasing  the  subsequent  running  repair  account. 

Second.  With  regard  to  the  question  of  probable  increased  first 
cost  of  freight  cars  having  steel  underframing,  the  burning  ques- 
tion here  is,  "  Will  it  pay  f '  There  are  so  many  factors  governed  by 
local  conditions  which  must  enter  into  the  calculation  that  each 
company  must  perforce  figure  this  out  for  its  own  set  of  conditions. 

One  factor,  namely,  the  repair  account  should,  however,  here  re- 
ceive passing  notice.  From  the  best  information  obtainable  your 
committee  believes  that  it  is  very  nearly  correct  in  stating  that  the 
charge  for  wheels,  axles,  springs,  paint,  chain,  brake  shoes,  brasses, 
couplers  and  other  parts  that  will  wear  out  and  fail  as  much  under 
the  most  perfect  steel-framed  car  as  under  the  poorest  design  of 
wooden-framed  car  in  the  same  service  will  constitute  about  50)^ 
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Fig.  1.— Standard  Reference  Cage  for  Mounting  and  Inspecting  Wheels. 


per  cent,  of  the  averaee  total  cost  of  freight-car  repairs,  exclusive 
of  inspection,  oiling  and  packing.    Then  the  two  question  remain: 

First.  Of  the  remaining  4y'o' per  cent,  how  much  can  nrobablv 
be  saved  by  the  use  of  a  perfect  steel  underframing  which  would 
require  no  repairs  except  painting  during  the  life  of  the  car  ? 

Second.  Will  this  saving,  added  to  the  increased  freight  earn- 
ings of  the  car  and  to  the  increased  mileage  earnings  when  away 
from  home  (due  to  a  less  number  of  days  per  annum  spent  on  the 
repair  track),  pay  the  interest  and  depreciation  on  the  extra  first 
cost  of  the  steel  car? 

Taking  the  figures  given  in  "Poor's  Manual,"  the  freight  earn- 
ings per  revenue  car  for  1894  were  aoout  $1.3.S  per  day,  and  the 
average  mileage  earnings  of  cars  away  from  home  are  only  about 
15  cents  per  day. 

Where  the  freight-car  repair  work  is  being  kept  up  currently,  the 
number  of  cars  on  the  repair  tracks  can  be  kept  down  to  4  per  cent, 
of  the  total  equipment;  this  means  that  each  freight  car  would 
spend  about  fourteen  and  one-half  days  on  the  repair  tracks  each 
year.  If  we  assume  that  only  40  per  cent,  of  this  could  be  avoided 
by  the  use  of  perfect  steel  framing,  we  can  possibly  save  about  six 
days  on  the  repair  tracks  per  annum. 

'Ihis  would  mean,  if  the  freights  were  available,  increased  freight 
earnings  of  $8.28  per  annum  per  car,  or  90  cents  additional  mileage 
earned  per  annum  per  car  away  from  home. 

It  is  about  right  to  assume,  including  private  cars,  that  30  per 
cent,  of  all  freight  cars  are  constantly  away  from  home. 

Taking  one  lot  of  1,000  cars  we  can  assunae  that  as 

above  the  freight  earnings  could  be  increased $8,280.00  per  aniiiiui 

The  mileage  earned  from  foreign  roads  increased .300.00    " 

*8,580.00    ■• 
Estimated  possible  saving  in  repairs,  say  20  percent, 
of  $72  per  car  per  annum 14,400.00    "       " 

$22,980.00    " 

As  the  steel  framing  when  put  up  in  lots  by  bridge  builders  ought 
not  to  increase  the  cost  of  cars  more  thau  $75  per  car  at  most,  this 
figure  of  $22,980  per  thousand  cars  for  savings  and  increased  earn- 
ings would  approximate  36  per  cent,  per  annum  on  the  extra  capital 
invested,  amply  sufficient  to  cover  the  depreciation  and  interest 
charges  under  the  conditions  above  assumed. 

At  the  time  of  closing  this  report  it  is  learned  that  the  Illinois 
Steel  Company  is  at  work  on  designs  for  steel  cars,  drawings  for 
which  it  is  hoped  will  be  received  in  tiine  to  present  to  the  conven- 
tion. It  is  also  expected  that  a  Norfolk  &  Southern  steel  flat,  Nor- 
folk &  Western  steel  flat  and  steel  framed  hopper,  Pennock  steel 
car,  Carnegie  and  Illinois  Steel  Company's  cars  will  be  completed 
and  on  exhibition  at  Saratoga  for  inspection  by  the  members. 

[The  report  is  accompanied  by  drawings  of  the  Norfolk  &  South- 
ern steel  flat  car  (illustrated  by  us  in  March,  1894),  the  steel  bolster 
of  the  Northern  Pacific  (see  our  issue  of  March,  1890),  the  C.  B.  & 
Q.  car  with  steel  sills  (in  our  issue  of  March,  lS9ti),  the  Norfolk  & 
Western  steel  flat  and  hopper  cars  of  20  tons  capacity,  a  proposed 
design  of  steel  frame  for  a  3tj-foot  30-ton  car  submitted  by  Messrs. 
Sanderson  and  Weutworth,  the  Pennock  steel  car,  Trapp's  80,000- 
pound  steel  car,  Player's  steel  frame  and  Carnegie  Steel  Company's 
hopper  car  of  100,000  pounds  capacity.  The  latter  cars  weighs 
39,0(X)  pounds  light.  Some  of  these  cars  not  already  illustrated  by 
us,  and  not  found  herewith,  will  be  published  later  in  a  more  com- 
plete manner  than  would  be  possible  at  present. — Kditok.] 


Mounting'  Wheels. 


J.  N.  Barr,  R.  E.  Marshall,  J.  C.  Barber,  Pulaski  Leeds,  J.  H. 

MoCoNNELL,  A.  M.  Waitt,  Thos.  Sutherland. 

The  committee  believes  that  the  standard  dimensions  for  wheel 
gages,  as  given  in  the  Proceedings  of  1895,  are  proper.  In  consid- 
eration of  the  check  gage  for  mounting  wheels,  as  shown  in  Plate 
12,  and  the  standard  wheel  gage,  as  shown  in  Plate  7  (M.  C.  B.  Pro- 
ceedings, 1895),  it  believes  that  these  two  gages  should  be  com- 
bined, as  shown  in  Fig.  1,  and  that  the  term  "Standard  Reference 
Gage  for  Mounting  and  Inspecting  Wheels  "  should  be  applied  to 
the  combination. 


It  does  not  think  that  the  gage  in  this  form  is  suitable  for  prac- 
tical work,  either  for  mounting  or  inspecting  wheels,  but  is  more 
properly  a  reference  gage;  and  it  is  for  this  reason  it  has  suggested 
the  name  above.  Attention  is  called  to  the  fact  that  a  slight  change 
is  made  in  the  gage  by  enlarging  the  surface  which  comes  in  con- 
tact with  the  outside  of  flanges. 

For  the  purpose  of  practical  use  in  inspecting  mounted  wheels, 
both  in  shops  and  on  the  road,  your  committee  presents  a  design, 
shown  in  Pig.  2,  to  be  entitled  "Standard  Check  Gauge.''  The  only 
dimensions  in  this  gage  which  difTer  from  that  shown  in  Fig.  1  is 
the  distance  between  gage  points,  which  is  4  feet  8,V  inches  instead 
of  4  feet  8Js  inches  ;  but  as  this  dimension  is  not  used  in  inspecting, 
the  discrepancy  is  immaterial. 

The  following  instructions  for  using  the  proposed  check  gage 
explains  all  points  in  connection  therewith  : 

INSTIiUCTIONS  FOR   USING  STANDARD    CHECK  GARE. 

In  using  the  proposed  check  gage,  if  the  projections  A  and  B  do 
not  enter  between  the  flanges,  and  the  projections  C  and  D  rest 
upon  the  treads  of  wheels,  the  wheels  should  be  rejected. 

If  the  projection  A  is  pressed  against  inside  of  the  correspondine 
flange,  the  projection  Cresting  on  the  tread,  and  the  projection  F 
does  not  allow  the  projection  D  to  rest  on  its  corresponding  tread, 
the  wheels  should  be  ri>jpct(d. 


Fig.  2.-Standard  Check  Gage. 

Also,  if  .f'and  Dare  pressed  against  the  flange  tread  of  wheel,  and 
C  does  not  come  in  contact  with  tread  on  account  of  E,  the  wheel 
should  be  rej  cted. 

If  i?  and  C  are  pressed  against  flange  and  tread,  anl  Zf  extends 
beyond  the  outside  of  tread,  the  wheel  should  be  rejected. 

■The  same  if  i^and  D  are  pressed  against  flange  and  tread,  and  G 
extends  beyond  outside  of  tread. 

Your  committee  presents,  in  Fig.  3,  a  light  and  simple  form  of 
gage  for  mounting  wheels  symmetrically  on  the  axle.  This  gage 
has  been  in  practical  use  for  over  a  year  and  gives  very  satisfactory 
results.  For  those  desiring  to  mount  new  wheels  from  the  outside 
of  the  flange,  a  suitable  modification  can  readily  be  made.  In  the 
case  of  second-hand  wheels,  however,  it  is  the  opinion  of  your  com- 
mittee that  the  best  practical  results  will  be  obtained  by  mounting 
from  the  inside  of  flange,  and  it  is  also  the  opinion  of  some  of  the 
mem'oers  of  your  committee  that  the  above  remarks  are  equally  true 
in  the  case  of  new  wheels. 

The  committee  believes  that  the  best  results  will  be  obtained  by 
the  constant  use  of  the  proposed  Standard  Check  Gage,  at  three  or 
more  points  on  the  periphery  of  the  wheels  after  mounting,  as  a 
positive  guarantee  of  conformity  to  standards. 

Your  committee  desires  to  urge  upon  all  members  of  the  Associa- 
tion the  use  of  the  standard  maximum  and  minimum  flange  gages 
as  a  test  requirement  for  all  new  wheels  purchased  before  fitting 
them  to  axles. 

In  conclusion,  it  would  summarize  Its  recommendation  as  fol- 
lows : 

RECOMMENDATIONS. 

First.  That  a  standard  reference  gage  for  mounting  wheels,  cov 
ering  tiie  standard  dimensions,  shown  in  Fig.  1,  be  adopted,  which 
shall  combine  the  present  check  gage  for  mounting  wheels,  shown 
in  Plate  12  of  1895  Proceedings,  and  the  standard  wheel  gage, 
shown  in  Plate  7  of  same  year,  the  new  combined  gage;  to  super- 
sede the  other  two. 
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Fig.  3.— Gage  Recommended  for  Use  in  Mountin<r  Wheels  Equi-Distant  from  Centers  of  Axles. 


Second,  Thaka  standard  check  gage  be  adopted  as  shown  in 
Fig.  2. 

Third.  That  a  gage  for  determining  the  center  of  the  axle  be- 
tween centers  of  journals  be  used. 

Fourth.  That  a  gage  for  locating  wheels  equi-distant  from  the 
center  of  axles,  as  shown  in  Fig.  3,  be  adopted  as  recommended 
practice. 

Fiftli.  That  all  axles  be  carefully  centered  between  centers  of 
journals  prior  to  mounting. 

Sixth.  That  wheels  with  flanges  worn  toa  thickness  of  IVs inches 
or  less  should  not  be  remounted. 

Seventh.  That,  as  far  as  possible,  the  thickness  of  flanges  of 
wheels  fitted  on  the  same  axle  should  be  equal,  and  should  never 
vary  more  than  '^  inch. 

Eighth.  That  in  mounting  second-hand  wheels,  they  be  mounted 
to  the  standard  distance  between  inside  of  flanges. 


Freight-Car    Doors  and  Attaclinients. 


"  Wagner." 

Moore." 

"  Safety." 

"  Eubank." 

Lone  Star  " 

Kanaly." 

'  Old  style 


F.  H.  Socle,  J.  J.  Casey,  W.  J.  Robertson,  B.  E.  Thomson, 
Thos.  Fildes,  Charles  Waughop,  &..  J.  Cromwell,  Mord  Rob- 
erts. Committee. 

Yoar  committee,  aopointed  to  report  on  the  latest  improvement} 
and  best  practice  in  freight-car  doofs  and  attachments,  respectfully 
submits  the  following  data  derived  from  the  replies  to  circular  of 
inquiry,  indicating  the  kind  of  door  standard  to  the  several  roads, 
and  embodying  therein  the  latest  improvements  in  door  attach- 
ments: 

1.  Total  number  of  roads  replying  to  circular  2S,  representing 
274,434  cars. 

2.  Standard  door  on  13  roads,  representing  123,810  cars,  "Dun- 
ham." 

3.  Standard  door  on  3  roads,  representing  40,614  cars, 

4.  Standard  door  on  3  roads,  representing   7,8.il  cars, 

5.  Standard  door  on  1  road,    representing  17,469  cars, 

6.  Standard  door  on  1  road,    representing  22.438  cars, 

7.  Standard  door  on  1  road,    representing  213  cars,  " 

8.  Standard  door  on  1  road,    representing    6. .553  cars, 
9   Standard  door  on  2  roads,  representing  27,353  cars, 

sliding  on  bottom  rail." 

10.  Standard  door  on  3  roads,  representing  33,131  cars,  "  Old  style 
top  hanger,  sliding  on  flit  iron." 

11-  Special  safety  brackets  at  bottom  of  door  to  prevent  opening 
of  door  without  breaking  o'  seal  are  standard  on  six  roads,  repre- 
senting 10.5,297  cars. 

12.  Special  designs  for  door  fastenings. 

13.  All  but  three  of  the  tw.entyeight  roads  employ  the  "batten" 
form  of  construction. 

Your  committee  does  not  understand  that  its  appointment  con- 
templates a  report  on  the  merits  of  any  particular  device,  or  that 
the  detail  for  recommended  practice  or  standard  door  should  be 
submitted.  As  covering,  however,  in  a  general  way,  the  special 
features  desirable  in  connection  with  an  ideal  freight-car  door  for 
box,  stock  and  other  classes  of  freight-car  equipment,  your  commit- 
tee would  respectfully  recommend  that : 

First.  The  door  should  be  so  constructed  as  not  to  be  liable  to 
bind  or  give  trouble  in  working  on  account  of  swelling  or  warping 
sligh'ly. 

Second.  The  door  should  be  hung  at  the  top  with  no  rail  at  the 
bottom  which  can  be  bent,  and,  from  being  bent,  interfere  with  the 
free  running  of  the  door. 

Third.  The  door  should  be  bung  so  as  to  move  readily  by  a  small 


amount  of  force  when  applied  either  at  the  bottom,  middle  or  at 
the  top. 

Fourth.  The  door  should  not  move  easily  enough  to  roll  back  and 
forth  by  the  alternate  forward  and  backward  jerks  that  the  car 
gives  in  a  freight  train. 

Fifth.  The  door  should  be  so  arranged  as  to  be  weather  and 
cinder  proijf  at  the  top,  bottom  and  both  sides  when  closed. 

Sixth.  The  door  should  be  so  constructed  that  when  it  is  locked 
and  sealed,  it  would  be  impossible,  without  breaking  and  mutila  - 
iug  the  door,  to  pry  open  the  back  end  or  bottom  of  the  door,  so  as 
to  permit  entrance  of  the  hand  or  hook  to  pull  out  portions  of  the 
lading. 

Seventh.  The  door  should  be  so  constructed  that  if  the  lading 
presses  against  it  and  bulges  it  out  from  the  inside  when  it  is  closed, 
it  cannot  be  pressed  away  from  the  car  so  at  to  swing  out  and  strike 
passing  trains  or  other  objects  at  the  side  of  the  tracks. 

Eighth.  The  door  should  be  so  cDnstructed  as  to  make  it  abso- 
lutely proof  against  unhanging;  excepting  where  the  stop,  against 
which  it  rests  when  open,  is  removed  and  the  door  taken  off  in  the 
regular  way. 

Ninth.  The  door  should  be  so  constructed  as  to  prevent  it  swing- 
ing out  when  in  its  closed  position,  even  though  all  of  the  bottom 
brackets  are  removed. 

Tenth.  The  door  should  be  so  constructed  as  to  be  proof  against 
swinging  out  when  in  its  closed  position,  in  case  one  of  the  hangers 
should  be  broken  or  lost  off. 

S^eren?/;.  The  door  should  have  such  a  style  of  locking  arrange- 
ment that  it  cannot  be  removed  or  tampered  with  from  the  outside, 
without  at  once  making  the  fact  known  to  the  seal  record  taker  as 
soon  as  he  sees  the  fastening. 

The  above  conditions  shDuld  hi  cDnsidered  as  applying  to  end 
doors  as  well  as  side  doors,  with  special  reference  to  locking  ar- 
rangements, which  should  hive  the  sime  or  equal  provisions  for 
sealing.  In  this  connection,  and  for  sucb  action  as  the  Association 
may  be  pleased  to  take,  a  communication  from  Mr.  John  T.  Dennis- 
ton,  President  Freight  Claim  Association,  is  submitted,  in  which 
he  asks  whether  this  Association  "could  adopt  a  resolution  request- 
ing that  all  roads  owning  cars  with  end  doors  would  mike  pro- 
vision thereon  that  they  could  be  sealed  on  the  outside,  so  that  a 
proper  record  could  be  obtained  to  enable  the  freighl>claim  agents 
in  handling  claims  to  properly  locate  the  liabilty  therefor." 

In  conclusion,  the  committee  would  refer  to  the  danger  to  life 
and  property  incurred  in  the  handling  of  private  line  cars  equipped 
with  hinged  doors  swinging  outward.  In  the  opinion  of  the  com- 
mittee such  doors  are  much  m^re  dangerous  to  passing  trains  than 
any  other  type  of  freight-car  door  extant.  Such  doors  are  inher- 
ently dangerous,  from  the  fact  that  if  unlatched  they  will  gravitate 
to  open  position  on  the  slightest  oscillation  of  the  car.  Again,  in 
many  cases,  they  swell  to  such  an  extent  as  to  prevent  them  from 
closing  properly.  The  fastenings  are  also  continually  getting  out  of 
order. 

The  committee  is  in  hopes  that  the  Association  may  take  som? 
action  that  will  prompt  the  private  line  people  to  the  adoption  of 
some  safer  form  of  door. 


Handholds  and  Height  of  Drawbars. 

This  report  is  simply  a  more  complete  presentation  of  the  prac- 
tices recommended  by  the  committee  as  desirable  and  conforming 
to  law,  which  was  outlined  in  a  statement  furnished  by  them  and 
issued  by  the  association  in  August  last.  That  statement,  together 
with  the  diagrams  accompanying  it,  can  be  found  in  our  issue  of 
September,  1895.— [Editor.] 
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(^Continued  from  Page  93.) 
The  proceedings  of  the  two  conventions  held  in  Saratoga  in 
June  occupied  so  much  room  in  the  July  number  of  the  Ameri- 
can Engineer  as  to  crowd  out  the  second  article  on  the  Altoona 
Shops.  As  it  was  thought  that  this  could  be  written  better  on 
the  ground  than  from  notes  made  durins;  a  previous  visit,  a  second 
journey  was  planned,  partly  to  escape  the  heat  of  New  York  and 
to  enjoy  a  sojourn  among  the  hills,  where  Altoona  is  located,  and 
also  to  refresh  recollections  of  the  subjects  noted  in  a  previous 
visit.  Having  a  decided  aversion  to  sleeping  cars  when  the  ther- 
mometer is  in  the  neighborhood  of  the  nineties,  the  train  which 
leaves  New  York  at  2  P.  M.  was  chosen  for  the  journey.  At  that 
hour  the  thermometer  was  balancing  in  ;;he  vicinity  of  90  degrees 
or  above,  and  therefore  an  ordinary  coach  was  taken  at  Jersey 
City  in  preference  to  a  drawing-roora  car,  for  the  reason  that  the 
latter  are  apt  to  be  insufferably  hot  in  warm  weather  when  they 
are  run  in  vestibuled  trains.  In  coaches  windows  are  kept  open, 
and  a  circulation  of  air  is  thus  obtained,  whereas  in  drawing- 
room  cars  there  seems  to  be  some  reason  why  the  windows  must 
be  screened  if  they  are  opened,  and  ordinarily  there  are  only  a 
few  screens  for  the  many  windows.  The  coach  selected  was  im- 
mediately behind  thp  dining  car  in  the  same  train.  A  brisk 
westerly  breeze  was  blowing  into  the  great  trainshed  in  Jersey 
City,  with  the  result  that  the  combined  odors  from  the  kitchen 
of  the  dining-car  were  wafted  into  that  behind  it.  This  is  often, 
and  was  then,  very  disagreeable  in  vestibuled  trains,  but  is 
especially  so  on  a  hot  day.  After  theorizing  about  bad  smells 
a  good  deal  the  conclusion  reached  is  that  there  are  a  great 
many  railroad  men  who  are  color-blind  in  their  noses.  As  evi- 
dence of  this  it  may  be  said  in  designing  drawing- 
room  and  sleeping  cars,  instead  of  putting  the  door 
of  the  smoking-room  toward  the  end  of  the  car,  they  are  often 
placed  so  that  they  face  toward  the  middle  of  it,  or  possibly  to- 
,  ward  its  side,  so  that  when  a  current  of  air  enters  the  front  end 
vloor,  as  it  will  when  the  train  is  in  motion,  it  drives  the  smoke 
from  the  apartment  where  bad  cigars  are  consumed  and  worse 
stories  are  told,  into  the  middle  of  the  car.  In  the  much  vaunted 
but  viciously  ventilated  vestibuled  trains  a  carefully  constructed 
conduit  is  provided  which  carries  the  bad  smells  and  the  foul  air 
from  one  end  of  the  train  to  the  other,  so  that  the  occupants  of 
the  rear  cars  must  breathe  a  sort  of  atmospheric  hash  consisting  of 
the  odors  of  tobacco,  multitudinous  smells  from  thie  kitchen  and 
scullery  of  the  dining-cars,  the  exhalations  from  the  lungs  and 
bodies  of  washed  and  unwashed  travellers,  and  when  the  latter 
take  their  boots  off  the  air  literally  becomes  fetid.  This  conduit 
is  constructed  at  great  expense,  it  adds  largely  to  the  weight  of 
cars,  is  an  obstruction  in  getting  in  and  out  of  them,  makes  the 
train  harder  to  pull,  andformsasort  of  trapforcoUeeting  microbes 
and  the  seeds  of  disease  and  death.  There  are  trains  of  this  kind 
which  also  run  out  of  the  Pennsylvania  station  in  Jersey  City,  the 
cars  of  which  are  marked  "  F.  F.  V.  Limited,"  which  connect 
with  some  of  the  Virginia  railroads.  A  traveller,  who  took  one 
of  these  trains,  and  found  the  ventilation  very  bad,  interpreted 
this  lettering  to  mean  "  fright-fully  ventilated."  Our  criticism  is 
that  vestibules  make  trains  very  warm  in  summer,  and  that  by 
preventing  the  escape  of  bad  air,  and  the  entrance  of  that  which  is 
pure  between  the  cars,  they  make  good  ventilation  more  dilRcult 
than  it  is  without  them;  that  ingress  and  egress  to  and  from  the 
cars  is  more  inconvenient  than  it  is  when  vestibules  are  not  used  ; 


they  are  expensive  and  heavy,  and  the  advantages  do  not  com- 
pensate for  these  disadvantages.  Simple  gates  in  the  platforms 
would  make  the  passage  from  one  car  to  another  secure,  which 
is  aU  that  seems  to  be  demanded. 

It  is  not  often  that  any  good  reason  can  be  found  for  criticising 
the  Pennsylvania  Railroad  cars.  There  is  though,  it  is  thought, 
good  ground  for  finding  a  little  fault  with  the  fastenings  of  the 
windows  and  blinds  in  some  of  their  coaches.  In  the  first  place 
there  is  no  provision  made  for  holding  the  window  sash  or  the 
blind  in  any  position  in  which  it  may  be  desirable  to  have  it. 
There  is  but  one  stop  so  that  the  wind.jw  must  be  wide  open  or 
closed  entirely.  Often  it  is  desirable  to  have  the  sash  raised  only 
a  few  inches,  and  the  blind  lowered  part  way  to  keep  the  sun 
out,  but  not  to  obscure  entirely  the  view.  The  fault  with  the 
fastenings  is  that  some  of  them  will  not  fasten,  and  one  blind 
could  not  be  moved  at  all.  Surely  the  mechanical  genius  of  the 
Pennsylvania  Railroad  is  able  to  devise  something  more  effective 
than  what  they  are  now  using.  Of  course  these  are  hard  times 
and  what  with  the  threats  of  free  silver,  bad  business  and  general 
distrust  we  probably  will  be  obliged  to  be  content  with  defective 
sash  locks,  at  least  for  the  present. 

After  emerging  from  Jersey  City  the  first  greeting  was  a  pro- 
longed whiff  of  bad  odors  from  the  manure  piles  on  the  meadows 
near  the  Pennslyvania  Railroad  shops.  One  cannot  help  but 
drop  a  word  of  sympathy  for  the  masters  in  cliarge,  and  the  men 
employed  in  these  shops  who  must  endure  the  stench  which 
exhales  perpetually  from  this  locality.  Happily  for  mankind  it 
becomes  accustomed  to  all  sorts  of  disagreeable  things,  odors 
among  others,  and  our  friend  the  editor  of  the  Master  Meehanie 
intimates  that  le  enjoys  vile  perfumes  such  as  tobicco,  onions 
and  skunks,  and  seems  to  thinks  that  those  who  do  are  in  some 
sense  superior  to  those  who  do  not.  The  train  swung  through 
Newark  and  then  to  the  real  country,  which  God  made,  and  we 
soon  glided  to  the  leeward  of  a  hay- field,  with  real  hay-cocks,  and 
the  aroma  of  new-mown  hay.  Thanks  to  Colonel  Waring,  the 
the  odor  of  the  streets  of  New  York  is  not  as  bad  as  it  was  in  the 
days  whtn  Tammany  held  sway,  but  even  now  the  metropolitan 
atmosphere  in  July  is  not  suggestive  of  perfume,  so  that  the 
smell  of  the  hay-field,  as  it  was  swept  into  the  windows  of  the 
car,  seemed  like  incense,  and  suggested  the  experience  of  long 
ago  when  hay-making  was  one  of  the  occupal'ons  of  the  writer 
and  he  was  free  from  the  drudgery  of  squeezing  ideas  out  be- 
tween the  nibs  of  a  pen.  How  fresh  and  grateful  the  country 
looks  to  one  who  sees  daily  little  excepting  bricks  and  mortar  ! 
In  some  of  the  fields  the  grain  was  freshly  cut,  the  corn  just 
ready  to  burst  open  with  its  crown  of  glory,  the  grass  and  foliage 
in  its  full  midsummer  luxuriance,  and  every  tree  seemed  to  be 
clad  in  coronation  robes  in  honor  of  us  poor  mortals  who  come  to 
look  upon  them.  Verily  those  of  us  whose  daily  lives  are 
spent  apart  from  these  glories,  of  which  nature  is  so  lavish,  lose 
much  that  makes  life  worth  living. 

The  2  P.  M.  train  is  a  fast  one,  so  we  were  whirled  through 
Elizabeth,  with  its  new  elevated  railroad  above,  and  clear  of  the 
the  New  Jersey  Central  crossing  where  for  so  many  years  the  only 
guardian  angel  who  stood  between  death  and  thousands  of  people 
who  traveled  on  the  two  roads  was  a  faithful  Irishman  with  a  red 
flag  by  day  and  a  red  light  by  night.  Happily  the  danger  of  this 
grade  crossing  is  now  non-existent,  and  the  traveler  who  knew  of 
it  is  no  longer  obliged  to  hold  his  breath — as  some  of  us  did — 
every  time  we  reached  this  dangerous  mtersection  of  two  roads. 
Railway  came  and  vanished.  New  Brunswick,  with  the  quiet 
college  shades  in  sight  of  the  road,  as  we  whirled  past  the  old 
superannuated  station:  Princeton  Junction,  with  the  trees  and 
spires  and  towers  of  the  seat  of  learning  in  view,  in  the  hazy  dis- 
tance, all  robed  in  the  panoply  of  midsummer.  To  a  person  who 
has  traveled  for  nearly  half  a  century  by  rail  between  New  York 
and  Philadelphia,  it  is  a  little  unexpected  to  pass  through  Tren- 
ton without  being  delayed,  and  without  stopping  or  being  greeted 
with  the  cry  of  peripatetic  train  boys  of  "fried  oysters  and  ham 
sandwiches."  The  train  on  this  occasion  did  not  stop.  Trenton 
is  the  seat  of  Jersey  politics  and  potteries.  The  train  crossed  the 
Delaware  River  quickly  on  the  strong  iron  bridge,  which  recalled 
the  old  creaky  wooden  structure  which  years  ago  occupied   thia 
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place  and  had  to  be  crossed  at  reduced  speed,  and  also  brought  to 
mind  that  it  was  not  very  far  from  the  site  of  the  bridge  that 
Washington  made  that  celebrated  crossing  of  the  Delaware  on  a 
Christmas  eve,  the  sequel  to  which  was  of  such  momentous 
consequence  to  all  of  us. 

On  the  Pennslyvania  side  of  the  Delaware  the  canal  and  slow- 
moving  boats  was  suggestive  of  the  past,  and  a  number  of  bicyles 
and  riders  on  the  tow-path  were  indicative  of  the  present.  The 
contemplative  canal-boat  and  the  ruminant  mules  made  a  strong 
contrast  with  the  alertness  of  the  riders  as  they  appeared  in  the 
shaded  path  which  would  have  made  a  good  subject  for  a  picture 
representing  the  past  and  the  present. 

In  Pennsylvania  the  well-cultivated  fields  were  soon  in  view  ; 
there  were  more  hay  and  gram  fields,  luxuriant  corn,  market 
gardens,  green  trees — beauty,  fragrance  and  delight.  The  out- 
lying suburbs  of  Philadelphia,  which  extend  almost  all  the  way  to 
Trenton,  with  their  shops  and  factories,  looked  warm  and  uncom- 
fortable in  the  July  temperature ;  but  the  air  of  comfort  of  many 
of  the  residences  is  unmistakable.  The  outlying  portions  of 
Fairmount  Park  were  soon  reached  with  its  pathetic  bronze  statue 
of  the  wounded  lioness,  below  the  railroad  the  Zoological  Gardens, 
the  Art  Gallery— a  reminder  of  the  Centennial  Exhibition— which 
it  seems  impossible  could  have  been  held  twenty  years  ago,  and 
then  a  brief  stop  in  the  Philadelphia  depot,  which  was  hot  and 
stiflmg,  and  after  the  seats  were  reversed  the  train  was  again 
headed  westward. 

A  glimpseof  the  well-equipped  repair  shopsof  the  Pennsylvania 
road,  a  rather  smoky  and  duaty  ride  through  the  long  yard,  where 
there  is  an  ascending  grade,  extending  for  some  miles  beyond, 
and  we  come  to  the  matchless  suburbs  of  Philadelphia,  where  her 
well-to-do  people  have  made  their  homes. 

A  touch  of  tropical  luxuriance  seems  to  be  apparent  here,  if 
we  compare  the  foliage  and  the  landscape  with  that  east  of  the 
Delaware  River.  The  ground  west  of  Philadelphia  is  beautifully 
rolling,  with  groves  of  magnificent  trees — oaks,  chestnut  and 
walnut.  Some  kinds  appear  here,  such  as  thecatalpa,  Lombardy 
poplar,  tulip-tree,  sa.ssafras,  etc.,  which  are  not  common  in  New 
Jersey.  Truly  it  is  a  goodly  land,  and  those  old  companions  of 
William  Penn  acted  wisely  when  they  placated  the  Indians  and 
took  up  their  residence  here.  The  wealth  of  Philadelphia  has 
been  lavished  on  this  region.  For  a  distance  of  30  miles  or  more 
from  the  city  there  is  a  continuation  of  beautiful  houses  with 
ornamental  grounds  which  nature,  art  and  a  protective  tariff 
have  combined  to  beautify.  Many  of  the  officers  of  this  great 
road  live  in  these  places,  and  every  facility  for  getting  to  and  from 
their  homes  is  given  to  the  residents.  Beautiful  and  convenient 
stations  are  located  all  along  this  portion  of  the  line,  and  if  the 
highest  acliievement  of  man,  as  it  is  said  to  be,  is  the  creation  of 
beautiful  and  happy  homes,  the  residents  here  have  certainly  ac- 
complished part  of  that  end. 

On  the  date  of  the  journey  which  is  here  described  the  coun- 
try was  at  its  best.  Recent  rains  had  developed  the  foliage  of 
the  trees,  the  grass  and  the  crops  to  their  full  perfection,  and  the 
heat  of  summer  had  not  yet  parched  or  withered  any  of  them 
excepting  the  new  mown  hay.  To  a  tired  journalist  baked  and 
parched  like  a  ball  of  pop-corn,  and  wearied  by  a  metropolitan 
struggle  for  existence,  the  walks,  verandas,  nooks  and  shady 
places  and  well-made  roads  looked  exceedingly  attractive.  What 
capacity  for  work  such  daily  refreshment  must  give,  what  con- 
tentment and  felicity  must  come  if  the  household  in  such  houses 
accords  with  their  external  appearance. 

After  the  top  of  the  long  grade  was  reached  the  shower  of  cin- 
ders was  less  copious  and  exasperating.  The  magnificent  view 
of  Chester  Valley  was  then  revealed  from  a  high  ridge,  which 
had  been  gradually  ascended  from  Philadelphia.  It  would  re- 
quire the  descriptive  powers  of  Sir  Walter  Scott  or  Ruskin  to 
do  it  justice.  Here  the  suburban  residences  of  city  people  are  no 
longer  seen  and  the  homes  of  the  true  rural  residents  of  Pennsyl- 
vania are  indigenous.  The  land  seems  to  exude  fertility  and  fat- 
ness, and  prosperity  and  comfort  are  apparent  everywhere.  In 
one  of  the  fields  a  reaping  machine  was  sweeping  away  the  golden 
grain,  a  wagon  with  a  typical  team  of  Pennsylvania  horses  and 


attendants,  fat  as  the  horses,  in  a  grayish  afternoon  sunshine,  the 
distant  hills,  hazy  and  soft  in  their  outline  by  reason  of  a  light 
veil  of  cloud  which  hung  over  it  all  made' a  beautiful  scene.  But 
the  accusation  of  an  attempt  at  fine  writing  will  hold  if  this  vein 
is  continued,  and  as  this  article  is  intended  to  be  descriptive  of 
railroads,  and  not  beautiful  scenery  or  Pennsylvania  farms  it 
must  be  enough  to  say  that  the  train  glided  on  and  on  contin- 
uously, with  only  a  slow  up  at  a  junction,  from  Philadelphia  to 
Harrisburgh,  through  the  surpassingly  fertile  and  well-cultivated 
farms  of  Chester  and  Lancaster  Counties,  than  which  there  is  per- 
haps no  richer  farming  land  in  the  world.  A  brief  stop  in  Har- 
risburgh after  nightfall  and  the  train  again  sped  its  way  west- 
ward. A  comfortable  dinner  in  the  dining  car  followed,  but 
observation  of  the  landscape  was  shut  off  by  the  darkness. 
Dining  might  be  called  kn  excercise  of  introspection,  and  to  that 
an  hour  was  devoted  satisfactorily.  About  as  much  more  time 
elapsed  and  the  electric  lights  about  the  Juniata  shops  came 
in  sight,  and  we  were  soon  comfortablj  housed  and  roomed  at  the 
Logan  House.  Nothing  which  would  interest  our  readers  elapsed 
between  then  and  the  next  morning,  excepting  that  appoint- 
ments were  made  to  visit  the  shops  and  plans  were  formed  for 
seeing  and  hearing  whatever  could  be  learned  and  observed  that 
would  be  likely  to  interest  the  reader  anJ  the  writer. 

CLASS  L  ENGINES. 

Our  first  article  on  the  Altoona  shops  contained  a  view  made 
from  a  photograph  of  one  of  the  recently  built  Class  L  en- 
gines, with  a  view  taken  at  the  same  time,  and  on  the  same 
plate  of  a  class  G  engine,  built  in  1873,  which  showed  in  a  very 
striking  way  the  difference  in  size  and  appearance  of  the  two 
engines.  It  was  then  promised  that  a  fuller  description  of 
the  most  recent  of  these  would  be  given.  Through  the 
courtesy  of  the  able  head  of  the  department  of  mechanical  en- 
gineering at  Altoona  we  are  able  to  give  the  a  diagrammatic  view 
on  page  168  of  one  of  these  engines,  of  which  some  thirty  or 
more  have  been  built,  and  which  are  giving  excellent  service, 
and  we  are  also  indebted  to  the  same  source  for  the  following 
data  concerning  them  : 

Their  cylinders,  as  will  be  seen  from  the  diagram,  are  18+  by 
26  inches  ;  the  driving  wheels  are  80  inches  in  diameter  ;  the 
grates  10  feet  long,  and,  as  the  firebox  is  on  top  of  the  frames, 
the  width  inside  is  about  42+  inches;  the  barrel  of  the  boiler  is 
smallest  next  to  the  smokebox,  where  it  is  60  inches  diameter, 
from  which  it  tapers  backward  to  a  point  about  midway  between 
the  smokebox  and  firebsx,  where  the  tapered  portion  unites  with 
a  cylindrical  ring  or  plate  68  inches  diameter.  The  location  of 
the  dome,  etc.,  can  be  understood  more  easily  from  the  diagram 
than  it  could  be  from  a  description. 

The  fire-box  is  of  the  Belpaire  type,  in  the  construction  of 
which  some  important  improvements  have  been  made.  The 
crownsheet  is  flat  and  horizontal  both  longitudinally  and  trans- 
versely. In  order  to  allow  of  the  upward  expansion  of  the  crown 
staybolts  at  the  front  end  the  two  front  rows  and  some  of  the 
ack  staybolts  are  fastened  to  the  top  plate,  as  shown  in  the  sec- 
tional view  Fig.  1  herewith,  from  which  it  will  be  seen  that  a 
brass  thimble  is  screwed  into  the  roof  plate  from  the  outside  and 
the  staybolt  passes  up  through  this  without  being  screwed  into 
it.  A  nut  screwed  on  the  top  end  of  the  bolt  rests  on  a  spheri- 
cal washer,  which  has  a  bearing  to  correspond  on  the  top 
of  the  thimble.  A  cap  which  covers  the  end  of  the  bolt  and  its 
nut  is  then  screwed  in  an  external  thread,  on  the  thimble  and 
serves  to  make  this  fastening  steam  tight.  The  illustration  shows 
that  the  bolts  are  free  to  move  upward,  when  the  firebox  is  first 
expanded  by  the  heat,  and  they  are  thus  relieved  of  undue  strains 
from  this  cause.  When  the  shell  becomes  heated  it  expands  and 
thus  brings  the  washers  to  a  bearing  on  the  thimble.  The  ends 
ot  the  bolts  are  riveted  over  the  nuts,  so  as  to  prevent  them  from 
unscrewing.  The  lower  ends  of  the  crowustays  are  screwed  into 
the  crownsheet,  but  have  button-shaped  heads  below  the  sheet, 
with  rounded  fillets  between  the  heads  and  the  threads  on  the 
bolt.  Square  heads  are  forged  on  the  lower  ends  of  the 
bolts     to    screw     them     in,    but     these    are    cut    off    after 
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the  bolts  are  in  their  position.  The  other  crown 
bolts  have  similar  fastenings  in  the  crownsheet,  but  are  screwed 
into  the  roof-plate  and  have  a  cap  nut  on  the  outside.  The  stay- 
bolts  on  the  sides  of  the  firebox  are  located  as  nearly  horizontal 
as  was  practicable  to  permit  the  inside  and  outside  plates  to 
expand  and  contract  as  freely  as  possible  without  straining  the 
bolts.  The  strains  to  which  such  bolts  are  subjected  when  they 
stand  at  a  considerable  angle  to  a  horizontal  line  has  been  re- 
peatedly pointed  out,  but  notwithstanding  that  fact,  the  vicious 


Fig.  I.— Expansion  Staybolt. 

practice  of  so  arranging  staybolts  is  still  continued  in  many 
cases.  The  transverse  rods  over  the  crownsheet,  which  are  so 
essential  in  the  Belpaire  boiler,  are  screwed  into  the  plates  and 
have  an  ordinary  nut  on  the  inside  and  a  cap  nut  outside. 

The  water  space  on  the  sides  and  ends  of  the  firebox  is  four 
inches  wide,  but  the  outside  shell  at  the  front  end  of  the  firebox 
is  swelled  out  to  the  diameter  of  the  largest  ring  of  the  barrel  of 
the  boiler.  The  square  portion  of  the  outside  shell  above  the 
crownsheet  is  somewhat  narrower  than  than  the  largest  diam- 
eter of  the  shell  so  as  to  give  as  much  room  between  it  and  the 
cab  as  possible.  What  may  be  called  the  swollen  protuberance 
of  the  side  sheets,  back  of  the  tubesheets,  is  gradually  narrowed 
or  "runs  off  to  nothing"  at  the  back  end  of  the  firebox.  The  ob- 
ject of  this  lateral  extension  of  the  side-plates,  back  of  the  tube- 
sheet,  is  to  give  a  convenient  connection  with  the  barrel  of  the 
boiler,  but  chiefly  to  give  more  water  space  between  it  and  the 
firebox  at  this  point. 

The  mud  ring  is  double  riveted  all  around.  The  radii  of  its  in- 
side corners  are  three  inches.  This  permits  the  use  of  a  number 
of  rivets  in  each  corner  extending  all  the  way  through  the  metal 
of  the  ring.  The  outside  contour  of  the  angles  of  the  mud  ring  are 
described  from  the  same  center  as  the  inside  corners  are.  The 
through  rivets  must  therefore  be  radial  to  the  inside  and  outside 
curves,  and  their  outside  ends  are  necessarily  further  apart  than 
the  inside  ones  are.  Patch  bolts  are  therefore  screwed  into  the 
ring  and  pass  through  the  external  plates  between  the  through 
rivets.  The  inside  end  plates  have  flanges  to  conform  to  the  cor- 
ner of  the  mud  ring.  The  corners  of  the  plates  are  reduced  in 
radius  as  they  rise  above  the  mud  ring  and  the  flanges  are  made  to 
correspond  thereto. 

The  diagonal  braces  which  are  used  to  strengthen  the  ends  of 
the  firebox  shell  are  attached  to  the  flanges  of  trough  or  channel 
shaped  plates  riveted  to  the  ends  of  the  external  shell.  The  same 
sort  of  attachment  is  used  on  the  roof  for  thin  braces.    They  have 


the  advantage  not  only   of  providing  a   good   fastening  for  the 
braces,  but  of  stiffening  the  plates  to  which  they  are  riveted. 

The  front  plate  of  the  shell  of  a  Belpaire  firebox  is  diflicult  to 
flange,  and  has  been  regarded  as  a  serious  objection  to  the  use  of 
this  type  of  boiler.  In  these  engines,  instead  of  making  it  of  one 
piece  it  is  made  in  two.  The  lower  part  is  made  in  one  piece,  and 
extends  up  on  the  sides  to  within  about  six  or  eight  inches  of  the 
center  line  of  the  boiler.  The  top  portion  is  also  made  in  a  separate 
piece  and  extends  down  on  the  sides  to  within  about  the  same 
distance  of  the  center  line.  The  cylindrical 'plate  which  forms 
the  back  ring  of  the  barrel  of  the  boiler  is  then  cut  so  as  to  con- 
nect these  two  sections  of  the  end  and  to  the  side  plates  of  the 
shell. 

The  horizontal  seams  are  all  made  with  butt-joints  quadruple 
riveted.  The  outside  covering  plates  are  6  inches  wide  and  the 
inside  ones  13  inches  by  |  inch  thick. 

The  smoke-box  extension  is  made  of  a  separate  plate  from  the 
main  part  of  the  box.  The  latter  has  a  wrought  iron  ring  at  the 
front  end  to  which  the  extension  is  bolted.  This  is  done  so 
that  it  can  be  removed,  which  is  often  desirable  when  work  must 
be  done  in  the  smokebox. 

The  inside  arrangements  of  the  smokebox  were  designed  by 
Mr.  Wallace,  of  this  road,  and  of  this  we  expect  to  publish  an  en- 
graving before  long. 

Especial  attention  has  been  given  to  facilities  for  washing  out 
these  boilers.  With  this  in  view  besides  the  ordinary  wash-out 
holes  in  lower  portion  of  the  firebox,  three  holes,  with  caps  bolted 
over  them  are  placed  in  tlie  under  side  of  the  barrel  conveniently 
located  in  its  length.  The  front  and  back  holes  are  3  in.  in 
diameter,  and  the  middle  one  6  in.  Two  three-inch  holes  are  also 
placed  on  top  of  the  barrel,  back  of  the  front  tubesheet,  and  two 
in  the  angles  on  each  side  of  the  top  of  the  firebox  shell,  one  pair 
being  near  the  front  on  one  side  and  the  other  pair  near  the  back 
on  the  other  side.  Observation  has  taught  in  Altoona,  as  it  prob- 
ably has  elsewhere,  that  an  important  element  in  keeping  boilers 
clean  is  to  have  sufficient  force  to  the  stream  of  water  which  is 
used  in  washing  out  the  boilers.  Special  attention  is  now  given 
to  this,  and  better  facilities  are  being  provided  to  furnish  a  water 
Supply  of  adequate  pressure  for  this  purpose. 

The  grates  used  in  the  class  L  engines  are  of  the  finger-bar 
shaking  type.  The  bars  or  shafts  extend  transversely  across  the 
firebox,  the  fingers  being  10  inches  long  measured  from  the  end  of 
one  to  the  end  of  that  opposite  to  it.  The  bars,  and  the  spaces 
between  them,  are  i  inch  wide.  At  the  front  end  of  the  firebox 
there  are  two  dead  plates  which  occupy  33  inches  measured  in  the 
direction  of  its  length,  and  back  of  these  is  a  perforated  drop  plate 
14  inches  wide  which  can  be  turned  so  as  to  dump  the  fire  into 
the  ashpan.  The  grate-bars  are  carried  on  bearing  bars  of  the 
usual  form,  bolted  by  lugs  to  the  bottom  of  the  mud  ring.  Special 
pains  have  been  taken,  of  late,  by  the  authorities  in  Altoona,  to 
close  up  all  openings  around  the  sides  of  the  firebox  so  as  to  ex- 
clude cold  air  from  entering  at  such  places.  The  object  of  this  is 
twofold,  one  to  keep  the  cold  air  away  from  the  fire-box  plates, 
and  next  to  keep  the  fire  away  from  them,  as  contact  with  the 
cold  plates  always  has  the  effect  of  checking  combustion.  In  the 
class  of  engines  which  is  here  described  the  bearing  bars  stand 
away  from  the  sides  of  the  firebox.  In  order  to  close  the  crevices 
which  are  thus  left,  cast-iron  blocks  are  made  which  fit  in  between 
the  bars  and  the  plates,  and  with  a  sort  of  flange  or  head  which 
laps  over  the  top  of  the  bar.  These  blocks  are  simply  dropped 
loosely  into  the  spaces  referred  to,  and  the  flanges  or  heads  close 
the  openings.  In  some  other  classes  of  engines  inclined  plates 
are  fastened  to  the  mud-ring  and  bear  against  the  sides  of  the 
firebox,  and  have  joints  formed  by  grooves  in  the  plates  filled 
with  asbestos.     This  makes  them  almost  air-tight. 

The  check  valves  are  of  a  pattern  designed  by  Mr.  William 
Wright,  chief  draftsman,  and  are  inside  of  the  boiler.  The  valve 
itself  is  of  a  simple  conical  mushroom  pattern,  attached  to  a  seat 
which  is  removable  from  the  outside.  Any  injury  to  the  feed  pipes 
outside  would  not  disturb  the  valve.  The  horrible  accident,  which 
occurred  at  Pittsburgh  a  good  many  years  ago,  when  a  whole  car 
full  of  passengers  were  scalded,  many  of  them  fatally,  by  the 
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water  which  escaped  from  the  check  valve  of  an  engine,  which 
ran  into  the  rear  end  of  a  standing  train,  has  led  to  the  general 
adoption  of  inside  checks  on  the  Pennsylvania  road.  The  exam- 
ple should  be  followed  by  other  companies.  Another  feature, 
which  has  been  adopted  for  greater  security  against  such  acci- 
dents, is  cast-iron  brackets  for  running  boards.  These  are  made 
very  strong  where  ihey  are  bolted  to  the  boiler,  but  the  projecting 
part  is  made  with  only  strength  enough  to  support  the  loads  which 
they  must  carry.  A  comparatively  slight  blow  will  break  off  such 
a  bracket  and  leave  the  attachments  to  the  boiler  intact,  whereasi 
if  a  heavy  wrought-iron  bracket  is  used,  it  is  apt  in  a  collision  to 
pull  out  the  bolts  by  which  it  is  fastened  to  the  boiler,  and  allow 
the  steam  or  hot  water  to  escape. 

The  long  runs  which  are  now  required  of  passeng  er  engines 
make  it  necessary  to  give  especial  attention  to  the  oiling  arrange- 
ments. Of  course,  ample  bearing  surfaces  are  a  great  help  to 
lubrication.  The  links  in  the  engines  here  described  are  made 
three  inches  wide,  and  they  are  so  made  as  to  provide  suitable 
attachments  for  oil  cups  for  oiling  the  pins,  by  which  the  rods 
are  attached.  Separate  oil  cups  are  also  attached  to  the  link 
hangers.  The  blocks  instead  of  being  made  with  the  flanges  on 
one  side  solid  with  the  block,  and  a  loose  plate  on  the  other,  are 
both  loose  so  that  when  they  are  worn  they  can  be  reversed  from 
one  side  to  the  other.  They  are  fastened  with  two  bolts  and  two 
studs. 

The  crossheads  and  guides  of  these  engines  are  of  a  new 
design  by  Mr.  Vogt,  Mechanical  Engineer,  which  we  hope 
to  illustrate  in  a  future  number. 

The  piston-rods  are  fastened  to  the  crossheads  with  a 
somewhat  obtuse  taper  and  with  a  bearing  against  the  end  of  the 
rod.  A  rather  "cute"  expedient  is  adopted  in  making  the  slots 
in  the  piston-rods  and  crossheads.  The  key  is  of  course  tapered, 
and  its  back  edge  must  bear  against  the  rod  to  force  it  into  the 
socket,  and  its  front  edge  must  rest  against  the  crosshead.  The 
slot  in  the  rod  is  therefore  cut  square  with  the  outside  of  the 
tapered  portion  of  the  rod,  and  consequently  conforms  with  the 
tapered  form  of  the  key.  The  form  of  the  back  edge  of  the  key 
slot  m  the  rod  does  not  matter  because  the  key  don't  touch  it. 
The  slot  in  the  crosshead  is  made  square  with  the  axis  of  the  rod, 
and  coincides  with  the  back  edge  of  the  key,  which  stands  verti- 
cal. The  form  of  the  front  edge  of  the  key  seat  in  the  crosshead 
is  of  no  consequence  because  the  key  don't  bear  against  it.  It  is 
therefore  not  necessary  to  make  either  of  the  slots  tapered,  which 
saves  considerable  work. 

The  rockers  also  have  some  peculiarities.  They  are  made  of 
wrought  iron,  the  shafts  being  4  inches  in  diameter.  Between  the 
two  arms  are  two  collars  which  divide  the  shaft  into  three  parts, 
the  two  outer  ones  alone  being  used  as  bearings,  which  work  in 
bronze  bushings  made  in  two  parts  and  held  in  the  rocker-boxes. 
The  collars  provide  additional  end-bearings  to  resist  the  wear  of 
the  rockers  in  that  direction. 

To  avoid  the  awkwardness  of  making  and  of  handling  the  lift- 
ing shafts  when  the  arms  are  all  forged  on,  the  verticnl  arm  is 
made  separate  from  the  shaft.  A  circular  flange  is  made  on  the 
end  of  the  shaft  and  is  turned  up  with  it.  The  arm  is  then  bolted 
to  it  with  six  bolts. 

The  main  and  coupling  rods  are  fluted,  the  "big-end,"  as  our 
English  friends  call  the  main  stub-end,  is  of  the  forked  pattern, 
and  the  coupling  rods  have  solid  ends  and  bushings. 

One  of  the  appliances  which  is  used  on  these  and  other  passen- 
ger engines  on  this  road  is  the  Moran  flexible  steam  joint  between 
the  engine  and  tender,  for  conducting  steam  for  heating  the  cars, 
from  the  locomotive  boiler  to  the  train.  This  is  shown  in  Fig.  3, 
which  is  a  view  taken  from  near  the  ground  looking  upward 
from  the  engine  toward  the  tender.  The  device  consists  of  a  sys- 
tem of  ball  joints  and  pipes  which  form  a  flexible  steam-tight 
connection,  to  take  the  place  of  rubber  hose.  Fig.  4  represents 
an  external  view  of  one  of  these  ball  joints,  and  Fig.  J  is  a  sec- 
tional view.  The  principal  feature  in  this  joint,  and  which  has 
made  it  successful  when  other  joints  have  failed,  is  that  it  is 
made  with  a  certain  amount  of  play  or  looseness,  and  it  becomes 
steam-tight  by  the  internal  pressure  bringing  the  spherical  sur- 
faces in  contact  with  each  other,  and  holding  them  thus,  so  long 
as  there  is  any  pressure  in  the  pipes.  When  there  is  not,  there 
of  course  is  no  occasion  for  the  joint  being  tight.    A  relief  valve 
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Fig,  3.-IVIoran  Flexible  Steam  Joint  Between  Engines  and  Tenders  on  Pennsylvanin  Railroad- 


is  shown  in  Ihp  low  er  part  of  Fig.  5,  which  consists 
of  a  ball  which  is  raided  by  a  spiral  spring  below  it. 
When  there  is  pressure  in  the  pipes  this  ball  is  pressed 
down  and  on  the  seat  below  it  is  then  light,  but  when 
the  pressure  is  released  the  spring  raises  the  ball  and 
allows  any  condensed  water  in  the  pipes  to  escape. 
Referring  to  Fig.  S,  A  is  a  ball  joint  connected  to  a 
fixed  pipe  in  the  engine,  i?  is  a  similar  movable  joint, 
which  is  suspended  by  links  C  from  a  trolley  above, 
which  has  a  certain  amount  of  longitudinal  movement 
to  compensate  for  that  between  the  engine  and  tender. 
D  is  a  third  ball  joint  attached  to  a  fixed  pipe  on  the 
tender,  which  extends  backward  and  connects  with 
the  train  behind  it.  A  and  B  are  connected  together 
by  a  pipe  E,  and  B  and  D  by  a  pipe  F.  As  the  latter 
stands  crosswise  and  as  B  can  move  longitudinally, 
and  all  the  joints  are  flexible,  it  is  obvious  that  this 
form  of  connection  can  adjust  itself  to  any  position 
that  the  engine  and  tender  can  assume  on  the  track 
when  coupled  together.  This  system  of  connecting 
pipes  has  been  made  a  standard  on  the  Pennsylvania 
road,  and,  it  is  .reported,  is  working  very  satisfac- 
torily, after  a  tesc  of  several  years'  actual  service. 
The  spherical  portions  are  made  of  cast-iron  and  no  difficulty 
is  experienced  in  keeping  them  tight.  The  manufacturers 
are  the  Moran  Flexible  Steam  Joint  Company,  of  Louisville, 
Ky. 

In  designing  the  cylinders  of  these  engines  care  was  taken  to 
keep  the  steam  pipes  separate  from  the  exhaust  pipes,  so  as  to 
avoid  the  cooling  effect  of  the  latter  on  the  live  steam.  Ample 
provision  was  also  made  for  draming  both  the  steam  and  exhaust 
pipes.  A  cock  is  connected  with  the  operating  mechanism  of  the 
cylinder  cocks,  so  that  before  the  latter  are  opened  the  steam 
pipe  can  be  drained,  and  it  is  kept  open  as  long  as  the  cylinder 
cocks  are. 

The  driving  springs  as  shown  by  the  diagrammatic  view  are 
underhung,  the  firebox  oeing  on  top  of  the  frames.  Liberal 
sized  steps  are  provided  on  both  the  engine  and  tender,  with  very 
conveniently  located  handholds  on  both.  The  arrangement  of 
throttle  lever  is  a  little  peculiar.    As  will  be  seen  from  the  dia- 


Fig.  5.  Fig.  4. 

Views  of  Moran  Flexible  Steam  Joint 

grammatic  view,  there  is  the  usual  throttle  lever  back  of  the  fire- 
box. As  the  engineer  occupies  a  position  on  the  side,  it  is  de- 
sirable to  have  the  lever  farther  forward.  A  horizontal  shaft, 
shown  in  the  diagram,  is  therefore  placed  on  the  top  of  the  fire- 
box, which  has  a  vertical  arm  located  in  the  transverse  center  of 
the  engine,  and  is  connected  with  the  throttle  lever  by  a  rod. 
On  the  outer  end  of  the  shaft  there  is  a  pendent  lever,  with  a 
cranked  handle  or  the  engineer. 

The  appearance  of  these  engines  is  very  impressive.  As  shown 
in  the  diagram,  the  centers  of  the  boilers  are  107^  inches  above 
the  rails.  They  are  of  large  diameter,  so  that  the  body  of  the 
machine  is  high  and  the  Belpaire  firebox  adds  to  the  massiveness 
of  its  appearance.  The  engmes  have  been  domg  excellent  service 
and  reflect  much  credit  on  the  designer.  As  mentioned  in  our 
first  article,  they  weigh  134,500  pounds,  and  carry  185  pounds  of 
steam  pressure  per  square  inch. 

(To  be  continued.) 
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Vauclain  Compound  Passenger  Locomotive  for  Chicagoi  Milwaukee  $c  St.  Paul  Railway. 


Vauclain  Compound  Passenger  Engines  for  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway. 

The  Baldwin  Locomotive  Works  have  recently  delivered  to  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  two  powerful  passenger 
locomotives  designed  for  service  between  Chicago  and  Milwaukee. 
The  road  has  a  number  of  heavy  and  fast  passenger  trains  between 
the  two  cities,  and  we  believe  that  these  engines  are  expected  to  be 
able  to  cover  the  distance  of  85  miles  in  about  \}4  hours  when  haul- 
ing these  trains.which  often  comprise  ten  heavy  cars.  This  does  not 
at  first  seem  to  be  as  remarkable  a  performance  as  it  really  is,  but 
when  it  is  stated  that  the  first  four  miles  out  of  Chicago  is  through 
a  thickly  populated  district  and  is  obstructed  by  numerous  grade 
crossings,  so  that  10  minutes  are  allowed  for  this  distance,  it  is  clear 
that  excellent  work  must  be  done  for  the  remainder  of  the  journey. 

From  the  accompanyiug  engraving  it  will  be  seen  that  the  en- 
gines are  four-cylinder  Vauclain  compounds,  and  in  general  ar- 
rangement of  running  gear  resemble  some  other  express  engines 
recently  built  by  the  Baldwin  Works.  The  engines  are  remarkable 
for  their  great  boiler  power,  there  being  2,244.5  square  feet  of  heat- 
ing surface  and  30.3  square  feet  of  grate  area  in  each.  The  principal 
dimensions  are  as  follows  : 
Gage  of  road 4  feet  8!^  inches 

Cylinders  diameter J  P.  P.  13 

^  .    .  ,  \L.  P.22.    Stroke  26 

nriving  wheels 78  inches  diameter 

Total  wheel  base 25  feet  6  inches 

RiRid       •'       '•     13    ••    9 

Driving    "        "    6    "    9 

Weight,  total 140,700  pounds 

"        o'l  drivers  71,600 

"  "  trailing  wheels 29,100 

"  truck 40.U0O 

Boiler  diameter 60  inches 

Number  of  tubes 264 

Diameter  of  lubes. ".'.  2  inches 

LenRlh  of  tubes 15  feet 

Fire-box,  length lOSfl,  inches 

width 421^      •' 

depth /7lVi  inches  front 

„       .  ,  169         '•        back 

Heating  surface,  firebox 171  square  feet 

tubea 2.073.5 

total  2,244.5 

Driving  wheels,  diameter 78  inches 

Truck  wheels  diameter ..    36  inches 

"     journals 5>^  inches  by  10  inches 

Trailing  wheels,  diameter  54        *' 

journals     !'.'.'..!!!!!7  inches  by  12 

Tender  tank  capacity 4.50)  gallons 

wheels,  diameter 33  inches 

journals 41^  inches  by  8 

On  July  10,  one  of  these  engines  (No.  839)  made  a  good  run  from 
Chicago  to  Milwaukee.  It  pulled  train  No.  23,  which  leaves  Chicago 
at  3  p.  m.  and  has  a  schedule  time  of  1  hour  and  55  minutes.  Two 
stops  are  made  by  this  train,  one  at  'Western  Union  Junction  and 


the  other  at  National  avenue  in  the  outskirts  of  Milwaukee. 
On  the  trip  alluded  to  the  train  consisted  of  14  cars,  as  follows: 
Four  baggage  and  express  cars,  four  coaches,  four  drawing-room 
cars,  and  two  sleepers.  The  total  weight  of  the  train  back  of  the 
tender  was  considerably  in  excess  of  .500  tons.  Notwithstanding 
this  heavy  load  the  engine  made  schedule  time,  and  made  up  five 
minutes  lost  at  Western  Union  Junction  through  so  7ie  delay  with 
the  baggage.  At  some  places  a  speed  of  80  miles  per  hour  was 
maintained  tor  a  number  of  consecutive  miles. 


Engine  Power  and  Self-Propelled  Boad  TraflSo. 


Sir  David  Solomons  has  an  article  in  the  Engineer,  under  the 
above  caption,  in  which  he  gives  some  figures  on  the  power  i-e- 
quired  in  self-propelled  road  carriages.  From  his  article  we  take 
the  following  : 

A  vehicle  which  will  travel  at  a  given  speed,  say  of  12  to  14  miles 
per  hour,  no  matter  whether  the  country  be  flat  or  hilly,  is  a  great 
factor  in  annihilating  space. 

Before  my  steam  carriage  with  the  Serpollet  boiler  was  con- 
structed, 1  was  anxious  that  a  series  of  calculations  and  experiments 
should  be  made  in  order  to  be  fairly  sure,  in  advance,  that  the  result 
I  sought  was  likely  to  be  realized.  The  results  are  closely  in  accord 
with  the  experiments  I  made  at  an  earlier  date,  and  it  may  be  of 
interest  to  those  engaged  in  the  manufacture  of  these  carriages  to 
have  some  information  on  the  subject.  In  giving  the  figures,  1 
take  round  numbers,  which  are  quite  close  enough  for  all  practical 
requirements. 

I  assume  the  carriage  to  weigh  3K  tons  when  laden,  then  on  a 
good  level  road  a  speed  of  7J^  miles  per  hour  can  be  obtained  for  23^j 
horse  power,  and  on  a  bad  level  road  for  4>8'  horse  power.  To  travel 
up  an  incline  of  1  in  20  on  a  good  road  at  the  same  speed  would  re- 
quire 10  horse  power,  and  on  an  incline  of  1  in  10  on  a  similar  road 
about  19  horse  power  would  be  necessary.  It  will  be  noticed  from 
these  figures  that  each  succeeding  horse  power  necessary  is  prac 
tically  double  the  preceding  one.  It  will  also  be  observed  that  the 
increased  power  required  between  a  level  road  and  an  incline  of  10 
per  cent.,  which  is  not  uncommon  in  many  districts,  is  practically 
as  1  to  5. 

From  these  figures  it  is  obvious  that  in  order  to  travel  at  so  slow 
a  speed  as  7K  miles  per  hour,  whether  on  the  level  or  a  hill  of  10 
per  cent,  rise,  in  the  case  of  a  carriage  weighing  2J^  tons,  when  pro- 
visioned and  laden,  the  vehicle  must  carry  au  engine  capable  of 
giving  up  to,  say,  20  herse  power.  If  a  speed  of  I23-2  miles  per  hour 
on  a  good  road  is  sought,  nearly  4  horse  power  is  necessary;  on  a 
bad  road  7>6  horse  power;  on  a  1  in  30  incline,   16%  horse  power; 
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on  a  10  per  cent,  incline,  roughly,  30  horse  power.  For  a  speed 
throughout  at  the  late  of  loX  miles  per  hour  on  a  good  level  road, 
about  5  horse  power  is  necessary;  on  a  bad  road,  9  horse  power;  on 
an  incline  of  1  in  20,  20  horse  power;  and  for  an  incline  of  10  per 
cent,  rise,  nearly  40  horse  power. 

If  the  weight  of  the  vehicle  when  laden  was,  say,  1  ton;  the 
horse  power  necessary  for  similar  speeds  would  be  two-fifths  of  the 
figures  given  above.  This  I  mention,  because  1  ton  is  approximately 
the  weight  of  most  petroleum  motor  driven  carriages  when   laden. 

If  it  now  be  desired  to  travel  on  the  level  and  up  hill  at  an  un- 
varying speed  of,  say  12  miles  per  hour,  such  a  carriage  should 
carry  an  engine  capable  of  giving  from  2  horse  power  up  to  12  horse 
power.  Since  the  majority  of  the  carriages  in  question  are  fitted 
with  engines  incapable  of  giving  more  than  4  horse  power,  the  de- 
sired uniform  speed  of  12  miles  per  hour  will,  therefore,  be  reduced 
to  one-third,  viz.,  four  miles  per  hour  where  a  10  per  cent,  incline 
is  reached.  This  is  what  they  realize  in  practice,  and  may  be  taken 
as  a  very  good  proof  that  the  figures  I  quote  are  approximately  cor- 
rect. 

The  general  analysis  given  above  is  instructive,  for  the  reason 
that  it  teaches  two  important  facts  which  are  essential  when  a 
given  average  speed  is  required  :  (1)  That  no  vehicle  is  of  much  ser- 
vice for  heavy  work  unless  an  engine  capable  of  giving  out  not  less 
than  30-horse  power  is  fitted  ;  (2)  that  for  light  trafHc  the  engine 
should  give  not  less  than  12-horse  power  for  the  maximum. 

That  both  these  conditions  can  be  fulfilled  with  steam  has  been 
proved,  but  in  the  case  of  petroleum-driven  motors  I  do  not  think 
that  the  result  has  yet  been  satisfactorily  obtained.  To  increase  the 
power  of  the  latter  form  of  engine  threefold  means  in  practice  that 
its  weight  would  be  at  least  twice  as  great,  and  that  more  water 
would  have  to  be  carried  for  cooling  the  cylinder  or  cylinders,  water 
in  all  probability  being  lighter  than  any  form  of  cooling  apparatus 
to  do  the  equivalent  duty.  It  is,  therefore,  clear  that  if  the  petro- 
leum motor  is  to  be  heavier,  the  first  conditions  stand  altered' 
and  in  consequence  of  the  carriage  being  heavier,  the  speed  will  be 
reduced,  or  a  still  larger  engine  must  be  carried. 

I  therefore  conclude,  in  the  present  state  of  our  knowledge,  that 
if  the  light  petroleum-driven  carriage  is  requiired  to  run  at  an  av- 
erage speed  of  12  miles  per  hour  on  good  and  bad  roads,  where  in- 
clines exist  up  to  a  10  per  cent,  rise,  the  carriage  laden  will  proba- 
bly weigh  not  less  than  114  tons  and  require  a  maximum  of  not  less 
than  18  to  20  horse  power. 


The  Preservation,  Maintenance  and  Probable  Durability  of 

Rolling  Stock  with  Metal  Underframes  and  Metal 

XJpperframes.  * 


The  Aluminum  World  gives  the  following  rules  with  regard  to 
obtaining  the  best  castings  with  aluminium  bronze.  An  essentia 
point  is  the  special  care  to  be  taken  not  to  overheat  the  metal,  for 
if  it  be  heated  to  too  high  a  temperature,  the  aluminium  will 
oxidize,  the  oxide  which  is  thus  formed  making  the  entire  cast- 
ing "  dirty  "  ;  the  metal  will  also  be  spongy  from  the  presence  of 
large  amounts  of  occluded  gases.  The  scum,  which  floats  on  top 
of  the  melted  bronze  in  the  crucible,  must  be  prevented  from  go- 
ing into  the  body  of  the  casting.  The  greatest  trouble  in  making 
bronze  casting,  however,  arises  from  the  great  shrinkage  of  the 
metal,  a  ditficulty  which  is  overcome  if  the  casting  have  a  large 
sinking  head  and  "  risers,"  it  being  necessary,  however,  in  many 
cases  to  make  the  sinking  head  fully  as  large  as  the  casting. 


In  the  latter  part  of  June  the  Ltieania,  of  the  Cunard  line, 
and  the  American  built  St.  Paul,  of  the  American  line,  made 
remarkable  western  trips  across  the  ocean.  The  Lucania  aver- 
aged 21.37  knots  per  hour  for  the  entire  distance,  3,855  nautical 
miles,  while  the  St.  Paul  averaged  20.58  knots  for  the  distance 
covered  by  it,  namely,  3,113  nautical  miles.  The  best  day's  run 
of  the  former  was  562  knots,  and  of  the  latter  540  knots.  These 
speeds  are  enormous,  being  about  28  and  26  statute  miles  per 
hour  respectively,  maintained  for  24  hours.  The  Lucania  has 
about  30,000  horse  power  and  the  St.  Paul  nearly  22  000.  Conse- 
quently, with  about  40  per  cent,  more  power,  the  British  boat 
made  only  about  4  per  cent,  more  speed.  Of  course  the  British 
boat  is  the  larger,  but  there  is  not  enough  difference  in  tonnage 
to  account  for  the  difference  in  performance.  The  greater  coal 
consumption  of  the  Cunarder,  amounting  in  all  probability  to  at 
least  150  tons  per  day,  and  the  greater  cost  of  operation  attendant 
on  the  larger  boat,  may  have  their  effect  in  deterring  other  lines 
from  attempting  a  speed  of  22  knots,  though  the  new  North 
German  Lloyd  boats  are  to  have  a  horse  power  of  28,000, 


BT  M.  L.  TOLMER,  SUPERINTENDENT  OF  THE  SHOPS  OF  THE    EASTERN 
RAILROAD  OF  FRANCE  AT  MOHON  (ARDENNES). 

The  substitution  of  iron  sections  for  wood  in  the  construction  of 
cars  date  on  the  Eastern  Railroad  of  France  from  the  year  1861. 
From  1861  to  1866  about  1,840  cars.  4.8  metres  (15  feet  9  inches)  long 
over  the  bodies,  and  designed  for  the  transportation  of  coal  (known 
as  series  L)  were  built  with  the  upperframes,t  or  frames  of  the 
box,  of  iron.  By  this  innovation  the  weight  of  these  cars  was  re- 
duced to  4,300  kilograms  (9,460  pounds),  while  the  weight  of  similar 
cars  of  wood  was  5,000  kilograms  (11,000  pounds). 

The  endeavor  to  reduce  the  dead  weight,  the  difHculty  of  procur- 
ing large  and  long  timbers  free  from  defects,  the  high  price  of  such 
timbers  and  the  progress  in  metallurgy  which  permitted  the  pro- 
duction of  iron  sections  of  exact  dimensions  all  led  to  the  employ- 
ment of  iron  in  the  construction  of  rolling  stock.  It  was  with  such 
ideas  as  these  that  there  was  built  in  1865  the  first  cars  having 
mixed  underframes,  that  is,  frames  partly  of  iron  and  partly  of 
wood,  the  sills  which  the  pedestals  were  attached  being  of  I  or 
channel  sections  250  millimetres  (9.6  inches)  high. 

M.  Boutard,  Engineer  of  Rolling  Stock  on  the  Eastern  Railroad, 
in  1868  designed  a  car  of  10  tons  capacity,  provided  with  high  sides 
(for  the  transportation  of  coal  and  coke)  of  which  the  underframes 
and  upperframes  were  entirely  of  iron.  This  car,  quite  remarkable 
for  that  period,  was  made  5.5  metres  (18  feet  J^'  inch)  long  over  the 
body.  It  weighed  empty  only  5,320  kilograms  (11,700  pounds),  and 
combined  lightness  and  strength  to  a  greater  degree  than  simi- 
lar cars  with  wooden  or  mixed  frames  already  in  existence. 

From  the  beginning  of  1869,  all  the  cars  of  the  company  have 
been  built  with  the  underframes  of  iron,  and  the  uncovered  freight 
cars  having  high  sides  (series  L  and  H)  have  had  the  upperframes 
of  iron  also.  With  the  inauguration  of  these  designs  the  length  of 
the  car  bodies  have  increased,  until  to  day  they  have  attained  a 
length  of  7  metres  (22  feet  11)-,^  inches)  for  cars  in  regular  service, 
while  this  figure  has  been  exceeded  considerably  in  special  cases. 

Certain  other  companies,  for  various  reasons,  have  gone  much 
further  in  this  direction,  and  have  adopted  types  of  cars  in  which 
the  entire  box  or  superstructure  is  of  iron.  The  Eastern  Railroad 
itself  possesses  120  cars  (series  U  and  Uf)  purchased  from  the  Com 
panie  Ldronville-Sedan,  which  conform  to  these  types,  the  flooring 
alone  being  of  wood. 

The  Eastern  Railroad  possessed  on  December  1,  1895,  a  total  of 
28,504  cars,  as  follows: 

7,613  cars  with  underframes  and  bodies  of  wood. 
1,880  cars  with  underframes  of  wood  upperframes  of  iron. 
3,249  cars  with  mixed  underframes  and  upperframes  of  wood. 
1,276  cars  with  mixed  underframes  and  upperframes  of  iron. 
14,366  cars  with  iron  underframes  and  of  which  3,761  also  had  iron 
upperframes. t 
120  cars  with  iron  underframes  and  entire  box  of  iron. 

Without  dwelling  upon  the  great  progress  realized  in  construc- 
tion by  the  employment  of  metal  parts,  we  will  at  present  discuss 
the  life  which  it  is  reasonable  to  attribute  to  these  cars,  and  esti- 
mate under  several  conditions  varying  with  the  time,  the  expense 
involved  in  their  current  repairs. 

In  the  study  of  this  question  of  great  interest,  which  was  in- 
trusted to  us  by  M.  Salomon,  Engineer  in  Chief  of  Material  and 
Motive  Power  of  the  Eastern  Railroad,  at  least  in  respect  to  the 
rolling  stock  of  that  company,  we  have  taken  apart  and  examined, 
piece  by  piece,  a  certain  number  of  cars  built  in  the  earlier  years. 
Each  piece  was  weighed,  after  having  the  paint  and  rust  removed 
from  its  surface  by  scraping  and  brushing.  Moreover,  the  exact 
outlines  of  the  various  sections  were  determined  where  the  wear  or 
loss  from  rust  had  been  great  or  was  of  special  interest.  The 
weights  obtained  have  been  compared  with  the  weigbts  of  the 
same  parts  when  new,  to  determine  the  proportion  of  metal  lost. 
In  making  this  comparison  we  have  had  at  our  service  sections  of 
the  same  dimensions  found  in  the  storehouse. 


•Translated  from  the  Revue  Oenerale  des  Chemins  de  Fer. 

t  All  the  cars  here  considered  are  carried  on  four  wheels  and  aro  of  a 
type  resembling  the  flat-bottomed  gondola  cars  in  this  country.  By 
upperframes  13  meant  the  frame  or  sljelelon  of  the  sides  and  ends  which 
form  the  bos. 

J  Of  4,793  passenger  cars  owned  by  the  company,  1.183  have  wooden 
underframes,  471  have  mixed  underframes,  and  3.139  have  underframes 
entirely  of  iron.  Of  1,371  cars  partly  owned  by  the  company,  280  have 
wooden  underframes,  and  1,094  have  underframes  entirely  of  iron. 
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Fig.  2.-Side  and  End  Elevations  and  Sections  of  Iron  Members  of  Cars  with  Mixed  Underframes  and  Iron  Upper  Frames 

Built  by  the  Eastern  Railroad  in  France  in  1865. 
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Fig.  1.— Sections  Shiowing  Corrosion  of  Steel  Upperframes  on  Cars  Built  by  the  Eastern  Railroad  of  France  in  1861. 

Note. — Ca  s  were  somewhat  aiiuilar  to  design  shown  io  Fig.  2,  but  had  wooden  underframes.  A  B  is  section  of  outside  nngle  at  cornel  post;  a  b  is  a 
section  of  the  inside  angle  at  corner  post;  C  D  is  section  of  angle  at  top  edge  of  end  of  box;  E  F  is  section  of  a  side  post;  L  M  and  P  Rare  Bections  of 
end  poBi  s ;  and  V  X  ia  a  section  of  top  ed  ze  of  side  of  box. 


The  cars  subjected  to  this  examination  belonged  to  the  following 
six  types,  representative  of  tour  distinct  epochs  in  construction: 

1st.  Cars  of  series  L,   constructed   in  1861,   with   underframes  of 
wood,  and  upperframes  of  iron. 

2d.  Cars  of  series  H,  constructed  in  1865,  with  mixed  underframes, 
and  upperframes  of  wood; 
Cars  of  series  L,  constructed  in   186.5,  with  mixed  underframes, 
and  upperframes  of  iron. 

3d.  Cars  of  series  H,  constructed  in   1869,  with   iron  underframes, 
and  iron  upperframes; 
Cars  of  series  L,  constructed   in  1875,   with  iron  underframes, 
and  iron  upperframes. 

4th.  Cars  of  series  U,  constructed  in  1874,   built  entirely  of  iron  ex- 
cept the  flooring. 

All  of  these  cars  examined  have  been  selected  because  they  have 
not  at  any  time  been  subject  to  modification  or  to  extensive  repairs, 
and  have  not  had  new  parts  substituted  for  those  entering  into  the 
original  construction,  and  because  they  have  not sufTered  accidental 
damage  more  severe  than  they  would  receive  in  ordinary  service. 

CARS  WITH  WOODEN  ONDERFRAMES  AND  METAL  UPPERFRAMES. 

The  cars  having  their  underframes  of  wood  and  upperframes  of 
iron  were  built  in  1861;  they  have  consequently  been  in  existence 
about  34  years.  Many  have  already  been  demolished,  the  under- 
frames having  become  useless  for  further  service  and  the  iron  upper- 
frames  having  suffered  so  much  from  oxidation  as  to  be  beyond 
repair.  We  have,  in  particular,  examined  car  L  28,099,  some  of 
whose  sections  are  given  in  Fig.  No.  1.  The  areas  shown  in  black 
indicate  the  metal  lost  by  corrosion. 

It  is  shown  by  this  examination  that  the  oxidation  caused  a  loss 
of  6.04  per  cent,  of  the  weight  of  the  frames.  Unfortunately  the 
corrosion  occurred  principally  at  certain  points  thataflected  greatly 
the  strength  of  the  structure,  particularly  in  the  angles  girdling  the 
sides  and  ends  at  the  top  and  the  angles  in  the  interior  of  the 
corners,  nearly  all  of  which  parts  at  the  present  time  require  to  be 
replaced  as  the  cars  come  into  the  shops  for  heavy  repairs.  The  ex- 
pense under  this  head  amounts  to  about  35  francs  ^$5)  per  car. 

Probable  Life. — It  is  admitted  that  for  these  cars  the  metal  up- 
perframes in  general  have  no  greater  life  than  the  principal  parts 
of  the  wooden  underframes.  We  have  no  further  knowledge  that 
would  justify  a  systematic  restoration  of  this  type.  By  the  reten- 
tion of  the  best  of  the  iron  sections  still  in  service  and  the  use  in 
repairs  of  those  parts  still  fitted  for  service,  obtained  from  cars 
broken  up,  it  has  been  possible  to  prolong  the  existence  of  a 
certain  portion  of  the  series  for  a  period  of  half  a  score  of  years.  Up 
to  that  time  the  cars  decayed  successively  by  reason  of  the  general 


corrosion  of  the  metal  upperframes,  and  of  the  bad  condition  of 
the  wood  underframes. 

To  sum  up,  while  the  adoption  ot  iron  upperframes  makes  a 
lighter  car  than  when  wood  is  employed,  the  life  of  the  car  is  not 
materially  increased.    Its  life  varies  from  30  to  40  years. 

CARS  WITH  MIXED  UNDERFRAMES. 

We  have  examined  cars  with  mixed  underframes,  numbers  H 
11,921  and  H  12,213,  having  the  upper  frames  of  wood,  and  the  cars, 
L  29,864,  L  29,866,  and  L  30,314,  having  metal  upperframes  (Fig.  2). 
These  were  constructed  in  1865,  and  are  30  years  old. 

The  Underframes. — The  sills  of  the  frames  upon  examination  were 
found  to  have  lost  3.35  per  cent,  of  their  original  weight.  The  loss 
is  from  the  entire  inner  faces  of  the  I-beams  where  the  surfaces 
have  seldom  been  painted,  and  from  the  surfaces  covered  by  other 
parts.  It  is  at  the  spring  suspension  attachment  to  the  frame  that 
the  corrosion  is  most  easily  seen,  but  at  no  point  has  it  become  so 
great  as  to  lead  one  to  question  t;he  safety  of  the  piece. 

Upperframes.— The  loss  from  i;he  members  of  the  iron  upper 
frames  of  the  cars  of  series  L  (series  H  are  ot  wood)  is  much 
greater  than  the  loss  from  the  sills,  particularly  in  the  case  of  such 
parts  as  are  situated  inside  of  the  box,  or  are  covered  by  the 
wooden  flooring.  The  average  loss  from  rust  was  4.32  per  cent.  In 
no  one  part  had  it  become  sufficient  to  require  the  replacement  of 
the  member. 

Rivets  and  Gussets. — The  riveting  , in  these  cars  is  ot  compara- 
tively little  importance,  as  it  is  employed  only  in  the  assembling  ot 
the  frames  to  keep  the  end  sills  and  intermediate  crossties  square 
with  the  longitudinal  sills.  We  estimate  the  number  of  rivets  in 
doubtful  condition  at  15  per  cent.,  due  either  to  the  rivets  being 
badly  placed  at  the  beginning,  the  iron  being  burned  or  too  cold,  or 
because  the  metal  was  brittle  through  bad  work  or  inferior  mate- 
rial. In  all  cases  the  loss  of  metal  from  the  heads  by  corrosion  is 
not  serious,  and  the  loosening  of  the  rivets  by  shocks  and  vibra- 
tions is  absolutely  imperceptible. 

The  brackets  uniting  the  intermediate  crossties  with  the  longi- 
tudinal sills  are  still  in  a  satisfactory  state,  but  a  great  number  of 
gussets  uniting  the  end  and  longitudinal  sills  had  to  be  replaced 
repeatedly  because  of   breakage  in  regular  service. 

Probable  Life  of  the  Cars. — In  the  cars  with  mixed  underframes  it 
is  considered  that  the  iron  sills  are  yet  good  for  a  period  at  least 
equal  to  the  time  they  have  been  in  service,  which  would  give  them 
a  total  life  ot,  approximately,  50  to  60  years.  Concerning  the  metal 
upperframes  of  the  cars  in  the  series  X,  it  is  considered,  after  com 
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Fig.  5. 
Old  Construction  on  Cars  Built  in  1869. 


Fig.  6. 

New  Construction. 


^  y 


Fig.  7. 
Corrosion  of  Rivets. 


parison  with  similar  parts  of  the  cars  built  ia  1861,  that  in  four  or 
Uve  years  it  will  be  necessary  to  commence  renewing  some  o£  them. 
By  following,  in  the  repair  of  these  upperframes,  the  same  method 
of  procedure  as  for  the  cars  of  the  year  1861,  the  condition  of  the 
underframes  being  fir3t  considered,  it  is  believed  that  by  spending 
the  small  sum  of  25  francs  ($5)  on  them,  the  box  or  superstructure 
of  the  car  will  be  good  for  from  10  to  15  years  more  of  service.  We 
estimate  that  at  the  end  of  that  period  it  will  be  necessary  either 
to  make  a  new  box  or  destroy  the  car.  It  w  ill  at  that  time  have 
had  a  life  of  from  45  to  50  years,  which  period  can  be  extended  to  55 
or  60  years  by  the  expenditure  of  about  270  francs  ($54). 

CARS  WITH  IRON  tTNDERFRAMES  AND  IRON   UPPERFRAMES. 

We  have  examined  cars  Nos.  H  13,305  and  H  13,748  built  in  1869 
(Fig.  3)  and  having  therefore  been  in  existence  26  years,  and  the 
cars  L  27,621  and  30,582  built  in  1875  and  consequently  20  years  old. 

Underframes. — The  loss  from  the  iron  members  amounted  to 
about  6  per  cent,  for  the  materials  put  in  service  in  1869  and  3.18 
per  cent,  for  those  of  1875.  It  appears  again,  therefore,  that  the 
action  of  the  rust  is  not  propoitional  to  the  time,  but  increases 
more  rapidly  than  the  time.  Nevertheless,  it  is  acknowledged  that 
in  these  particular  cases  the  loss  is  not  yet  important  enough  to 
call  for  the  replacement  of  any  parts;  and  that,  on  the  other  hand, 
an  important  point  relative  to  the  losses  by  corrosion  is  the  fact 
that  in  cars  of  the  series  11  (year  1869)  there  is  one  more  interme- 
diate crosstie,  providing  relatively  more  small  iron  work  on  which 
corrosion  can  act. 

As  in  the  case  of  the  mixed  underframes  the  loss  of  metal  from 
the  sills  is  all  from  the  interior  surfaces  and  those  surfaces  covered 
by  other  parts,  notably  at  the  top  of  the  spring  suspension  brackets 
The  same  observation  is  true  of  the  end  sills. 

In  respect  to  the  iron  floor  stringers  and  the  intermediate  crossties 
these  are  corroded  somewhat  on  all  their  faces,  and  in  a  manner 
proportionately  more  important  than  on  the  sills.  These  facts  are 
an  evidence  of  the  enormous  influence  of  the  paint  in  preserving 
the  iron  parts  of  the  underframes. 

The  Su2}erstructure  or  Box.— The  loss  from  the  iron  upperframes 
in  the  series  H,  type  1869,  was  about  5  per  cent.  In  this,  as  in 
other  cases,  it  is  the  metal  parts  inside  of  the  box  which  have  suf- 
fered most,  particularly  the  gussets  holding  up  the  end  posts 
as  shown  in  Fig.  5.  Generally  these  gusset  plates  which 
are  only  6  millimeters  (about  /e  inch)  thick  are  .so  weakened 
that  their  replacement  is  necessary.  We  will  also,  here- 
after, substitute  for  this  assemblage  of  parts,  which  is  some- 
wnat  complicated,  a  design  analogous  to  that  of  the  construction 
shown  in  Fig.  6.  This  modification  consists  in  substituting 
for  a  T-irou  upright  or  post  one  of  a  rail  section  and  securing  it  by 
a  forged  knee  or  bracket.  In  our  opinion,  when  this  modification 
becomes  general  the  design  of  the  upperframe  leaves  nothing  to  be 
desired.    The  work  of  changing  costs  150  francs  (f  30)  per  car. 

Rivets,  Gussets,  etc.— The  iron  underframes,  types  1869  and  1875,  it 
seems  to  us,  should  decay  first  of  all  about  the  riveting,  although  on 
four  cars  examined  only  two  rivets  were  lost,  and  10  others  were 
loose  in  the  holes.  A  separate  examination  of  the  rivets  show  that 
the  corrosion  is  generally  as  indicated   in  the  upper  part  of  Fig.  7. 


One-half  of  the  rivets  have  lost  15  per  cent,  in  weight,  there  being  a 
large  loss  at  BB',  probably  due  to  the  accumulation  of  moisture  be- 
tween the  parts  TT. 

It  is  clear  that  machine  riveting,  particularly  hydraulic  riveting, 
by  bringing  the  plates  together  with  force  at  the  moment  of  driv- 
ing the  rivet  and  in  making  the  rivet  fill  the  hole  well  reduces 
greatly  the  chances  for  rust  at  B,  Cand  D,  but  in  the  old  material 
riveted  by  hand  it  is  to  be  feared  that  in  several  years  the  surfaces 
CC" -DZ)' will  have  continued  to  corrode,  and  many  rivets  will  be 
found  loose  in  their  holes,  as  we  have  established  in  a  score  of  cases 

The  heads  AA  are  all  more  or  less  eaten,  but  it  does  ,not  appear 
that  at  present  they  are  likely  to  cause  the  loss  of  the  rivets. 

If  it  is  considered  that  the  oxidation  of  the  rivets  is  of  sufficient 
importance  to  cause  solicitude,  cire  should  be  exercised  in  the 
building  shops  in  keeping  the  cupping  tools  of  the  riveters  in  shape, 
and  guarding  against  the  disposition  of  the  men  to  repair  these 
tools  themselves,  as  they  will  grind  the  faces  or  edges,  finally 
giving  forms  of  rivet  heads  that  are  too  much  flattened. 

We  conclude  from  the  results  of  our  observations  that  the  rivets 
jn  these  cars  will  exhibit  the  defects  enumerated  above  in  the  fol- 
lowing order  : 

1st. — Rivets  holding  together  the  smaller  parts  of  the  upper 
framing.  (Generally  speaking  these  rivets  are  very  strongly  attached 
by  corrosion  ;  many  have  already  been  replaced  in  the  course  of 
current  repairs  and  others  will  he  as  the  cars  enter  the  shops  for 
repairs). 

2d. — Rivets  in  other  parts  of  the  upper  frames— those  which  hold 
together  the  heavier  parts  of  the  frame. 

3d. — Inner  rivets  in  the  gussets  socuring  the  angles  of  the  under- 
frames, and  rivets  holding  the  angle  iron  floor  stringers  to  the  in- 
termediate crossties. 

4th.— Rivets  holding  the  guard  plates,  the  corner  irons — holding 
the  crossties  to  the  sills — and  those  securing  the  plates  to  which 
the  drawgear  is  attached,  etc. 

The  rivets  in  the  second  and  third  categories  will  be  found  in  a 
poor  state  of  preservation;  we  estimate  that  it  will  be  necessary  to 
replace  regularly  50  per  cent  of  the  former  and  25  per  cent,  of  the 
latter  in  each  passage  of  the  cars  through  the  shops  for  heavy  re- 
pairs. With  this  precaution,  of  which  the  cost  is  about  8  francs, 
($1.60)  per  car,  the  riveting  of  the  iron  underframes  of  these  cars 
will  suffer  very  little  from  wear  and  rust  for  a  score  of  years.  The 
rivets  in  the  fourth  category  require  as  yet  no  attention. 

The  plate  iron  gussets  have  experienced  a  loss  estimated  at  more 
than  18  per  cent,  of  their  weight.  Nevertheless,  as  they  were  orig- 
inally very  heavy  and  the  oxidation  is  chiefly  outside  the  lines  of 
rivets,  it  is  to  be  presumed  that  these  parts  have  a  life  equal  to 
that  of  the  frame  as  a  whole. 

Probable  Life.— All  these  precautions  will  likely  contribute 
to  the  prolongation,  without  accidents,  of  the  lite  of  these  cars 
through  a  period  equal  to  that  already  passed  since  their  construc- 
tion, tnus  assuring  them  a  total  existence  of  about  50  years.  It  ap" 
pears  certain  that  this  life  can  be  considerably  increased  by  exercis' 
ing  care  to  prevent  the  action  of  rust. 

From  an  examination  of  cars  constructed  in  later  times,  it  is 
found  that  the  interior  surfaces  of  the  underframes  commence  to  lose 
their  paint  at  the  end  of  three  years  of  service.  It  is  only  then  that 
rust  begins  to  be  produced.    To  avoid  the  rust,  then,  the  fram^ 
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should  be  repainted  at  least  once  in  three  years.  This  operation, 
with  at  least  two  coats  on  the  iron,  will  cost  about  17  francs  (83.40) 
including  material,  labor  and  all  general  expenses. 

CARS  ENTIKELT  OF  IRON. 

We  have  examined  the  cars  U  25,909  and  U  23,962  (Fig.  4),  which 
were  built  in  1874,  and  are  consequently  21  years  old. 

Underframes. — The  iron  sections  entering  into  the  construc- 
tion of  the  underframes  have  lost  about  four  per  cent,  of  their 
weight  by  oxidation.  The  corrosion  is  of  much  the  same  nature 
as  in  the  frames  built  in  1875  and  noted  above.  The  examination  of 
individual  sections  reveals  no  cause  for  immediate  apprehension. 

•Superstructure  or  Box. — The  loss  from  the  iron  plates  forming 
the  sides  and  ends  of  the  box  is  only  1.8  per  cent.,  and  is  therefore 
very  small.  The  loss  from  the  special  iron  sections  consti. 
tuting  the  upper  frames  (or  frames  of  the  box)  is  about  12.5  per 
cent.,  which  is  considerable  and  is  explained  in  part  by  the  fact 
that  the  sections  are  very  light.  We  should  probably  attribute 
this  to  the  fact  that  iron  plates  cover  them  and  that  the.se  plates 
have  a  long  life.  In  fact,  in  the  case  of  the  boxes  with  wooden 
sides,  the  friezes  being  often  renewed,  the  irons  are  frequently 
exposed  and  at  such  times  are  painted,  which  added  to  their  life. 

The  experience  with  the  cars  with  boxes  wholly  of  iron  has  led, 
then,  to  the  singular  conclusion,  that  the  decay  of  these  boxes  is 
due  to  the  destruction  (by  rust)  of  the  upper  frames,  and  it  .seems 
probable  that  these  iron  members  will  have  to  be  replaced  from 
time  to  time,  and  this  work  has  already  begun  after  a  service  of 
20  years,  and  when  the  plates  forming  the  sides  and  ends  are  yet 
good  over  all  their  outer  surfaces. 

There  is  a  call  then  In  cars  of  this  type,  even  more  than  in  the 
cars  with  wooden  sides  and  ends,  to  employ  in  the  framework  iron 
sections  of  large  dimensions. 

Rivets,  Gtissets,  etc.— The  rivets  of  the  underframes  of  the  cars  in 
the  series  U  were  found  in  practically  the  same  condition  as  those 

the  iron  frames  of  the  cars  built  by  the  railroad  company,  and  re- 
quire the  same  care.  This  cannot  be  said  of  the  rivets  in  the  super 
structure  having  their  heads  inside  of  the  box,  where  they  are  most 
strongly  attacked  by  rust ;  33  per  cent,  of  these  have  to  be  replaced 
each  time  the  cars  undergo  heavy  repairs. 

REMARKS  ON  ALL  TYPES  OF  CARS. 

We  have  considered  only  the  types  of  cars  designated  by  the  let 
ters  i,  J/and  t/,  which  are  specially  designed  for  the  transporta- 
tion of  coal  and  coke.  All  of  the  other  types — covered  cars,  series 
N,  M,  NN,  flat  cars,  series  .S,  7,  6'.S',  etc.,  are  also  provided  with 
wooden,  mixed  and  iron  underframes.  The  results  of  the  experi- 
ence with  the  frames  of  the  cars  in  the  series  H  and  L  will  also 
apply  to  these  others.  In  regard  to  the  superstructures  of  othe_ 
cars  we  have  given  no  attention  to  either  flat  or  covered  cars,  ag 
the  material  for  the  covered  cars  is  all  wood,  and  the  side-boards  of 
the  fiat  cars  of  the  Eastern  Company  are  also  of  wood. 

StTMMART. 

The  present  work  presents  the  real  difEeulties  to  be  encountered 
in  practice,  if  the  cars  are  to  be  so  constructed  as  to  give  equal 
durability  to  all  their  parts. 

The  loss  from  the  iron  sections  entering  into  the  construction  of 
the  mixed  or  iron  underframes  is  not  yet  very  great,  even  for  the 
oldest  cars;  but  it  should  receive  attention  if  the  cars  are  to  re- 
main in  service  long  enough  to  double  the  years  they  have  already 
served.  It  should  be  the  practice  to  cleanse  and  paint  every  three 
years,  at  least,  all  surfaces  of  the  iron  underframes. 

The  iron  upperframes,  without  doubt,  give  a  lighter  construction 
to  the  cars,  but  ttiey  do  not  add  much  to  the  life  of  cars  with 
wooden  or  mixed  underframes.  They  constitute  the  parts  most 
susceptible  of  criticism  in  cars  of  the  1869  type  with  iron  under- 
fraiLes.  To-day,  after  20  years,  upperframes  require  extensive 
repairs.  It  is  true  that  the  exigencies  of  the  service  of  the  oper 
ating  department  have  become  very  great,  but  this  is  an  incentiVg 
for  strengthening  the  members  of  the  upperframes.  IL  should  be 
remarked  that  the  cars  C(mstructed  after  the  first  ten  years  have 
these  upperframes  made  of  iron  or  steel  sections  much  stronger 
than  in  the  earlier  cars,  and  consequently  present  fewer  defects 
than  the  older  materials. 

It  is  to  be  hoped  that  the  machine  riveting,  in  cases  where  it  is 
employed,  will  prolong  the  life  of  the  rivets. 

For  the  cars  20  years  old  and  riveted  by  hand,  the  rivets  present 
visible  traces  of  fatigue,  but  it  is  easy  to  make  their  life  agree  with 
that  of  the  iron  sections  they  hold  together,  by  observing  the  pre- 
caution, each  time  the  cars  go  to  the  shops  for  heavy  repairs,  of 


replacing  the  worst  rivets  with  new  ones.    The  following  propor- 
tions will  serve  as  a  basis  for  this  substitution: 

Fifty  percent,  of  the  rivets  holding  together  the  smaller  parts  of 
the  upperframes. 

Twenty-five  percent,  of  the  rivets  holding  together  the  gussets 
which  strengthen  the  corners  and  of  those  connecting  the  floor 
stringers  to  the  various  transverse  members. 

CONCLOSION. 

From  all  the  preceding,  it  follows  that  in  continuing  to  apply 
to  the  iron  freight  cars  the  preservative  measures  indicated  above, 
which  will  serve  to  improve  their  condition,  the  Eastern  Kailroad 
of  France  has  computed,  for  the  ears  of  the  old  types  and  for  the 
new  ones,  lives  respectively  of  at  least  50  and  60  years. 


Air  and   Gas  Compressors  as  Manufacturered  by  The  Nor- 
walk  Iron  Works  Company. 

The  present  is  a  time  of  general  interest  in  the  storing  and 
transmission  of  power,  and  the  two  great  agents  utilized  for  this 
purpose,  compressed  air  and  electricity,  are  attracting  almost  un- 
iversal attention  and  study  in  the  engineering  and  railroad  world. 
The  more  careful  and  intelligent  study  thus  directed  to  com- 
pressed air  is  undoubtedly  responsible  for  much  of  the  phenomenal 
increase  in  its  use  and  the  variety  of  the  methods  found  for  suc- 
cessfully employing  it.  As  the  problems  associated  with  its 
economical  compression,  transmission  and  use  are  better  under- 
stood and  are  satisfactorily  solved,  new  adaptations  for  it  are  dis- 
covered, old  uses  are  extended  and  abandoned  plans  revived  and 
carried  to  successful  conclusions.  Furthermore,  the  great  ad- 
vances in  general  engineering  have  brought  to  the  front  new  and 
heretofore  unheard  of  conditions  in  certain  industries,  to  meet 
which  the  modern  high-grade  compressor  has  been  and  is  being 
extensively  used.  If  anything  more  is  needed  to  explain  the  in- 
creasing favor  with  which  compressed  air  is  viewed  in  the  last 
few  years  it  may  be  attributed  to  the  perfection  to  which  com- 
pressors have  been  brought  by  the  manufacturers,  though  it  must 
be  stated  in  this  connection  that  the  latter  have  always  led  the 
way  and  been  in  advance  of  the  needs  of  their  customers. 

Prominent  among  the  builders  of  compressors  in  this  country  is 
the  Norwalk  Iron  Works  Company,   of  South   Norwalk,  Conn., 
who  have  been  identified  for  more  than    a    quarter  of  a  cen- 
tury with  nearly    every  important  step  in   the  improvements  by 
which  the  inefficient  single  cylinder  "wet"  compressor  of  30 
years  ago,  built  only  for  low  pressures,  has  been   developed  into 
the   excellent    compound    or    three    stage    machine  of  to-dav, 
adapted  for  pressures    ranging    as    high    as  5,000    pounds    per 
square  inch.      This  company  was  established  in  1868.     At  that 
time  the  building  of  the  Earle    water   pimips   was  the  chief  busi- 
ness of  the  plant,   but  a  few  years  after  the  organization   Mr. 
Ebenzer  Hill,  the  present  General  Manager,    became   associated 
with  the  company,  and  he,  realizing  the  importance  of  the  field 
for  compressed  air  and  the  great  opportunity  for  improvement  in 
compressors,  directed  the  energies  of  the  concern  into  these  new 
channels.     The  success  of  the  enterprise  was  so  great  that  the  con- 
struction of  water  pumps  was  abandoned  long  ago  and  for  years 
compressors  for  air  and  gas  have  been  the  sole  output  of  the  com- 
pany. 

At  that  time  air  compression  was  in  its  infancy.  As  far  as 
known  there  were  no  compoimd  air  compressors  in  use  in  this 
country,  and  it  is  said  that  the  only  one  of  that  type  running  in 
Europe  was  an  experimental  one.  Even  the  earliest  patterns  of 
the  Norwalk  company  were  what  was  known  as  "  wet  com- 
pressors" from  the  fact  that  water  was  used  indirect  contact 
with  the  air  in  the  air  cylinder  to  cool  it  during  compression. 
But  when  their  efforts  were  concentrated  upon  the  production  of 
compressors  that  were  correct  both  in  theory  and  in  practical 
results,  their  designs  were  characterized  by  improvements  on  the 
current  practice  of  the  day,  which  contributed  much  to  the  high 
reputation  they  now  hold.  We  have  not  the  space  to  describe 
these  in  detail,  but  it  is  interesting  to  note  that  the  concern  was 
the  first  in  this  country  to  use  compound  or  two-stage  air  com- 
pression and  also  the  first  to  employ  mechanically-actuated 
valves  on  the  intake  cylinders.  They  were  also  the  leaders  in 
the  movement  toward   higher  pressures,  the  first  to  make  a  com- 
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Figi  1.— Norwalk  Standard  Steam  Actuated  Air  Compressori 


mercial  machine  for  liquifying  carbonic  acid  gas,  and  to  install 
a  large  plant  for  compressing  natural  gas.  Such  an  enviable 
record  of  progress  in  the  adoption  of  advanced  principles 
and  details  of  construction  has  naturally  brought  to  the  com- 
pany much  special  work,  until  at  the  present  day  it  is  hard 
to  say  whether  they  are  better  known  through  their  standard 
types  of  compressors  or  the  special  ones  designed  and  built  by  them 
for  unusual  lines  of  work.  Among  the  latter  might  be  mentioned 
the  air  compressors  for  furnishing  compressed  air  to  operate  the 
pneumatic  dynamite  guns  of  the  U.  S.  Cruiser  Vesuvius,  which 
were  designed  to  furnish  air  at  5,000  pounds  pressure.  They  have 
also  supplied  the  government  with   the  compressors   for  the  new 


Fig.  2.-Valve  Gear  on  Intake  Cylinder. 

monitor  Terror  on  which  air  is  used  for  raising  ammunition, 
moving  turrets,  etc.  Other  special  uses,  such  as  for  disappearing 
gun  carriages,  compressing  hydrogen  to  2,000  pounds  pressure, 
the  compression  of  illuminating  gas  for  storage,  etc.,  might  be 
noted,  but  it  will  suflBce  to  say  that  the  company  has  been  and  is 
now  ready  to  undertake  any  special  work  involving  any  pressure 
that  can  be  successfully  utilized  after  leaving  the  compressor. 

While  much  of  this  special  work  carried  on  by  the  company 
would  be  of  great  interest  to  oui  readers,  the  limits  of  our  space 
compels  us  to  be  content  with  a  reference  chiefly  to  their 
standard  types.  The  first  of  these  to  which  we  would  call  atten- 
tion is  their  standard  steam  actuated  compound  air  compressor 
shown  in  Figs.  1  and  2. 


In  this,  as  in  all  other  compressors  built  by  the  company,  the 
machine  is  self-contained,  all  the  parts  being  mounted  upon  one 
massive  bed-plate,  thus  avoiding  out-board  bearings  and  ex- 
pensive foundations,  and  assuring  perfect  alignment.  The  air 
and  steam  cylinders  are  in  line,  the  forces  being  transmitted  in  a 
direct  line  from  piston  to  piston,  and  the  steam  cylinder  with  its 
high  temperatures  is  as  far  removed  from  the  intake  cylinder  as 
possible.  Of  course,  the  steam  cylinder  and  valves  can  be  of  any 
good  design,  but  in  all  their  regular  work  the  company  use  the 
Meyer  valve  gear,  with  cut-off  valves  riding  on  top  of  the  main 
valve.  The  mechanism  of  this  gear  has  recently  been  greatly 
simplified,  and  is  now  constructed  in  a  manner  shown  most 
clearly  in  Fig.  3,  which  is  a  sectional  view  of  a  compressor  similar 
to  the  one  in  Eigs.  1  and  2,  except  that  the  steam  end  is  com- 
pounded also.  Only  one  larger  rocker  is  used  instead  of  the  two 
formerly  employed  and  the  eccentrics  are  likewise  reduced 
in  number.  It  will  be  seen  that  the  eccentric  is  con- 
nected to  the  one  rocker,  and  through  it  drives  the  main  valve, 
while  by  a  large  '"  horn  '"  or  extension  of  the  eccentric  strap  the 
cut-off  valve  is  driven  direct.  The  cut-off  on  the  high-pressure 
cylinder  can  be  adjusted  while  the  compressor  isruning  by  means 
of  the  hand  wheel  on  the  extension  of  the  valve  rod. 

Before  leaving  Fig.  3  we  would  state  that  in  compressors  having 
the  steam  end  compounded,  the  pistons  and  cylinder  heads  are  so 
arranged  that  both  of  the  former  can  be  removed  through  the 
low-pressure  cylinder.  This  cylinder  does  not  have  to  be  removed 
to  get  at  the  interior  of  the  high-pressure  cylinder.  By  an  in- 
genious arrangement  one  gland  and  packing  makes  the  piston  rod 
steam-tight  between  the  two  cylinders. 

Turning  from  the  steam  end  we  find  the  intake  and  high-pressure 
air  cylinders  are  in  line,  with  the  crosshead  between  them.  This 
crosshead  is  a  wide  one  with  pins  at  its  ends  for  the  connecting 
rods  that  lead  to  the  cranks  on  the  fly-wheel  shaft.  The  piston 
rods  are  not  connected  directly  to  the  crosshead,  but  are  both 
keyed  to  a  block  held  in  the  crosshead  by  the  vertical  pin  shown  in 
Fig.  3.  This  permits  the  crosshead  to  swivel  slif^htly  and  thus  ad- 
just itself  to  the  lengrth  of  the  connecting  rods  without  straining 
the  piston  rods.  There  is  also  a  slight  vertical  adjustment  pro- 
vided by  means  of  this  same  block  to  compensate  for  the  wearing 
down  of  the  crosshead  and  guides. 

In  a  steam  cylinder  using  steam  expansively,  the  greatest  force 
is  exerted  during  the  early  part  of  the  stroke,  while  lu  an  air 
compressing  cylinder  the  power  required  is  1  irgely  in  the  second 
half.  Instead  of  providing  heavy  fly-wheels  to  absorb  and  give 
out  power  in  different  parts  of  the  stroke,  the  inertia  of  the  re- 
ciprocating parts  is  utilized  for  this  purpose.    The  piston   rods 
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Fig.  3.— Sectional  View  of  Norwalk  Compound  Air  Compressor  Driven   by  a   Compound  Steam   Engine. 


and  crosshead  represent  in  the  aggregate  considerable  weight,  so 
that  it  requires  most  of  the  power  of  the  steam  over  and  above 
the  air  resistance  at  the  beginning  of  the  stroke  to  start  them  for- 
ward at  the  required  speed.  At  the  end  of  the  stroke,  when  the 
steam  has  become  weak  by  expansion,  tlie  power  stored  up  in 
the  momentum  of  these  reciprocating  parts  is  given  out  in  useful 
work,  and  the  parts  are  brought  to  a  state  of  rest  by  expending 
their  force  upon  the  air  in  the  compressing  cylinders.  The  weight 
of  these  parts  is  purposely  made  sufficient  to  give  the  desired  re- 
sult, consequently  the  flywheels  can  be  made  comparatively 
light  and  there  are  no  heavy  strains  to  be  transmitted  between 
them  and  the  pistons. 

The  valves  on  the  inlet  cylinder  are  of  the  Corliss  type,  and  it 
will  be  seen  that  both  inlet  and  discharge  valves  are  mechanically 
actuated.  The  selection  of  inlet  valves  of  this  type  was  made 
after  a  careful  investigation  of  all  other  forms.  Poppet  valves  are 
a  source  of  loss  from  their  resistance  to  opening.  It  has  been 
found  that  to  make  poppet  valves  operative  at  all  reasonable 
speeds  and  conditions,  the  springs  on  them  must  have  a  force 
equal  to  at  least  eight  ounces  of  air  pressure  per  square  inch  of 
valve  area.  Small  as  is  this  pressure,  it  considerably  reduces  the 
amount  of  air  taken  in  at  each  stroke,  compels  the  compressor  to 
be  run  at  a  higher  speed  to  deliver  a  given  quantity  of  air,  and 


altogether  causeS  a  loss  which  is  not  less  than  4.8  per  cent,  and 
may  be  more  if  the  conditions  are  unfavorable.  Furthermore, 
these  Corliss  valves  permit  the  air  to  enter  the  cylinder  in  large 
streams  and  reduce  to  a  minimum  the  heating  of  the  air  from 
passing  over  heated   metallic  surfaces.    To  further  insure  the  en- 


Fig.  4.— Norwalk  Poppet  Valves. 

trance  of  cool  air  at  the  intake  cylinder,  it  is  recommebded  that 
the  air  be  taken  from  a  cool  place  outside  of  the  engine-room  and 
led  to  these  valves  through  wooden  conduits,  for  the  attachment 
of  which  to  the  cylinder  heads  provision  has  been  made.  As 
showing  the  importance  of  cool  air  for  compression  we  present 
the  following  table,  in  which  is  tabulated  the  discharge  of  a  com- 


Fi".  5.— Norwalk  Belt-Driven  Compressor. 
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Fig.  6.-Norwalk  Compressor  for  Carbonic  Acid  Gas. 


pressor  having  an  intake  capacity  of  1,000  cubic  feet   per  minute, 
for  several  different  temperatures  at  the  intake: 


Volnme  discharged  if 

Temperature  of 

Volnme  taken  into 

measured  at  62  degrees 

iDtake  air. 

compressor. 

and  atmospheric  pressure. 

0 

1.000  cubic  feet. 

1,135  cubic  feet. 

32 

1,000 

1,060 

62 

1,000 

1.000 

to 

1,000 

975 

80 

1,000 

966 

90 

1,000 

949 

100 

l.OCO 

932 

UO 

1,000 

916 

The  above  tabulated  gains  and  losses  are  due  to  changes  in 
temperature  only  and  have  no  bearing  whatever  upon  the  power 
needed  to  work  the  compressor.  The  temperature  of  the  intake 
air  does  not  change  the  power  needed  to  operate  the  machine. 
The  resulting  efficiency  is  changed  as  above  shown. 

In  a  compound  or  two-stage  compressor  the  point  at  which  the 
discharge  valves  of  the  first  cylinder  should  open  is  fixed  by  the 
ratio  between  the  cylinder  volumes,  and  advantage  is  taken  of 
thL;  fact  to   give   such  valves   a  positive  motion.    The    valve 


mechanism  on  this  cylinder  of  the  Norwalk  air  compressor  is  in- 
genious. It  can  be  seen  best  in  Fig.  2.  The  intake  valves  are 
driven  direct  by  a  connection  to  a  return  crank  on  each  end  of 
the  fiy-wheel  shaft,  and  the  discharge  valves  are  opened  by 
means  of  peculiar  shaped  cams  on  the  stems  of  the  inlet  and  dis- 
charge valves.  These  cams  allow  the  discharge  valves  to  stand 
still  during  a  large  part  of  the  stroke  and  at  a  time  when  the 
pressure  in  the  cylinder  is  much  less  than  that  on  the  other  side 
of  the  valve,  and  then  they  rapidly  open  the  valves  when  the  air  in 
the  cylmder  has  about  reached  delivery  pressure  and  the  valves  are 
almost  in  perfect  balance.  This  reduces  to  a  minimum  the  wear 
on  the  valves  and  valve  mechanism  and  reduces  greatly  the 
power  required  to  operate  them.  The  discharge  valves  are  closed 
by  the  spring  connection  between  the  cams. 

The  air  after  passing  through  the  intercooler  is  admitted  into 
the  second  cylinder  by  poppet  valves.  These  and  the  outlet 
valves  of  the  same  type  are  placed  in  an  accessible  position  in 
the  cylinder  beads,  and  are  carefully  designed.    The  valve,  valve 


Fig,  7.— Norwalk  Compound  Compressor  for  Natural  Cas. 


AND  RAILROAD  JOURNAL. 


181 


egrees. 

Degrees 

60 

90 

177 

212 

255 

294 

317 

362 

369 

417 

416 

465 

455 

507 

490 

545 

524 

580 

stem  and  head  are  all  forged  in  one  piece,  as  shown  in  Fig.  4, 
so  that  there  are  no  stems,  nuts  or  split  pins  to  get  loose.  To 
permit  of  this  construction,  the  guide  for  the  stem  is  made  in 
halves  and  secured  by  the  seat  itself,  while  the  spring  is  turned 
into  proper  position  under  the  head  in  much  the  same  fashion  as 
a  corkscrew  is  worked,  the  wire  of  the  spring  passing  through 
the  small  score  in  the  head  of  the  valve  seen  in  the  middle  view 
in  Fig.  4.  The  neatness  of  the  arrangement  has  to  be  seen  to  be 
fully  appreciated.  This  same  valve  is  used  in  the  company's  gas 
machines. 

The  arrangements  for  cooling  ihe  air  are  deserving  of  attention. 
These  consist  of  jackets  on  both  cylinders  and  an  efficient  inter- 
cooler.  The  importance  of  proper  cooling  can  be  better  realized 
when  we  consider  the  heat  of  compression.  The  extent  of  this 
for  ordinary  pressures  can  be  seen  from  the  following  statement 
of  the  final  temperatures  of  dry  air  compressed  without  any 
cooling  whatever : 

Temperature  of  air  before  compression. 

Pounds. 

Temperature  of  air  compressed  to 15 

■  ...  30 
...  45 
...  60 
...  75 
...  90 
...  105 
...  120 

Perhaps  the  part  this  heating  plays  in  work  of  compression  will 
be  better  understood  from  a  practical  example.  Air  compressed 
to  5  atmospheres,  or  60  pounds  pressure  on  the  ordinary  gage,  in 
a  compressor  without  cooling  arrangements,  would  be  raised  in 
temperature  from  62  degrees  to  373  degrees  Fahrenheit.  Assume 
that  the  amount  of  air  is  such  that  it  requires  an  engine  of  100 
horse-power  to  do  the  work.  It  now  &  perfect  cooling  apparatus 
be  added  to  the  compressor,  the  power  required  would  be  reduced 
from  100  down  to  78.4  horse-power.  In  other  words  the  value  of 
a  perfect  cooling  apparatus  to  that  compressor  would  be  31.6 
horse-power.  So  much  cooling  cannot  be  obtained  from  a  single 
cylinder  jacket.  In  a  compound  compressor  doing  the  same 
work  the  temperature  of  the  air  on  leaving  the  first  cylinder 
would  be  199  degrees,  if  the  cylinder  had  no  jacket.  All  this 
heat  above  the  atmospheric  temperature  can  be  taken  out  in  the 
intercooler.  By  thus  cooling  the  air  the  original  100  horse-power 
required  wdl  be  reduced  to  88.1  horse-power.  But  we  have  seen 
that  by  perfect  cooling  another  gain  of  9.7  horse-power  is  possi- 
ble. To  effect  this  a  water  jacket  is  put  on  each  of  the  two  air 
cylinders.  In  this  manner  a  large  part  of  the  gain  from  cooling 
is  made  sure  by  using  an  intercooler,  and  of  the  remaining  gain 
which  is  theoretically  possible,  as  much  as  possible  is  realized  by 
the  use  of  cylinder  jackets. 

In  the  Norwalk  compressor  the  jackets  are  formed  by  bushing 
the  cylinders,  the  main  casting  being  so  formed  as  to  leave  an 
annular  space  around  the  bushing  when  the  latter  is  in  place. 
This  is  a  more  reliable  construction  than  casting  the  cylinder  all 
in  one  piece,  as  there  is  no  danger  from  misplaced  cores.  It  also 
permits  the  use  of  a  harder  and  better  wearing  material  in  the 
bushing,  and  this  opportunity  is  not  neglected  by  the  company. 
The  intercooler  is  the  cylindrical  chamber  mounted  on  top  of  the 
air  cylinders  and  is  made  of  ample  volume  to  give  time  for  com- 
plete cooling.  The  cooling  water  circulates  through  numerous 
pipes  to  pass  which  the  air  must  be  divided  into  many  small 
streams. 

As  already  stated,  the  company  are  firm  advocates  of  the  com- 
pound compression,  and  were  the  first  to  employ  it  in  this 
country.  The  reasons  for  their  practice  have  been  given  in  the 
foregoing,  where  the  gain  in  efficient  cooling  was  illustrated .  Such 
cooling  cannot  be  effected  in  a  single  cylinder  by  means  of  one 
water  jacket.  Furthermore,  there  is  more  uniform  res-'stance 
throughout  the  stroke  in  two-stage  than  in  single  cylinder  com- 
pression. At  the  same  time  they  build  many  single  compressors 
for  such  work  as  they  are  adapted  to. 

We  have  thus  far  confined  our  attention  to  steam  actuated  air 
compressors  with  either  single  or  compound  steam  cylinders  ac- 
cording to  the  steam  pressure  available.     The  company  also  build 


belt  driven  compressors  of  the  type  shown  in  Fig.  5,  in  which  all 
the  economies  at  the  air  cylinders  are  realized  as  fully  as  in  the 
machines  already  described.  For  utilizing  water  power  a  similar 
compressor  is  built  in  which  a  Pelton  or  other  water  wheel 
takes  the  place  of  the  belt  wheel  shown. 

Mention  has  already  been  made  of  the  compressors  built  for 
compressing  and  liquifying  carbonic  acid  gas.  One  of  these  ma- 
chines is  shown  in  Fig.  6.  The  gas  first  enters  the  large  cylinder 
through  the  opening  shown,  and  after  compression  passes  through 
one  of  the  two  intercoolers,  thence  into  the  second  cylinder,  next 
into  the  other  intercooler,  and  then  into  the  small  cylinder  to 
the  extreme  left.  The  first  cylinder  is  double-acting  and  the 
others  single.  The  pressure  required  for  liquefaction  is  of  course 
dependent  on  the  temperature  and  is  in  usual  practice  about 
1,300  pounds.  The  cylinder  head  on  the  last  cylinder  is  made 
of  forged  steel,  and  it  is  found  that  cast  metals  are  too  porous  for 
the  pressure.  The  air  cylinders  cannot  be  lubricated  with  oil  be- 
cause the  gas  must  not  be  contaminated  in  the  least,  and  special 
devices  are  resorted  to  for  producing  friction  less  movement. 

In  Fig.  7  we  give  a  view  of  one  of  several  compound  compres- 
sors built  for  compressing  natural  gas  for  the  city  of  Tiffin.  O. 
Each  of  these  compressors  is  capable  of  delivering  5,000,000  cubic 
feet  of  gas  per  day  through  80,000  feet  of  8-inch  pipe.  These 
machines  differ  slightly  from  the  company's  regular  design  of 
compound  compressors  in  having  the  large  intake  cylinder, which 
is  subjected  to  the  lightest  pressure,  in  the  middle  of  the  machine. 
This  was  done  in  order  that  the  second  or  high-pressure  cylinder 
could  be  thrown  out  of  gear  until  the  changing  condition  of  the 
field  required  its  use. 

One  of  the  largest  natural  gas  pump  installations  supplied  by 
the  company  is  at  Greentown,  Ind.,  where  the  compressors  send 
the  gas  to  Chicago,  116  miles,  through  two  lines  of  8  inch  pipe. 
Last  winter  the  plants  equipped  with  Norwalk  compressors  aver- 
aged a  delivery  of  100,000,000  cubic  feet  per  day.  In  some  of  these 
natural  gas  plants  the  conditions  are  such  that  single  cylinder  com- 
pressers  are  best  suited  to  the  requirements  and  the  company 
has  installed  a  number  of  these  machines  at  various  places. 

Several  railroads  have  used  ordinary  illuminating  gas  for  car 
lighting  and  in  such  cases  have  needed  compressors  for  that  gas. 
The  Pennsylvania  Railroad  and  the  Philadelphia  &  Reading  Rail- 
road are  using  Norwalk  compressors  for  this  purpose.  The  Penn- 
sylvania Railroad  has  all  told  21  Norwalk  compressors  in  service. 
There  is  an  attrastion  about  large  machinery  that  captivates 
many,  but  this  company,  though  prepared  to  build  compressors  of 
almost  any  size,  do  not  generally  advocate  anything  larger  than  32 
inches  by  36  inches,  believing  that  in  the  average  large  plant  it  is 
wiser  to  adopt  approximately  that  size  for  each  unit  and  increase 
the  number  of  units  until  the  desired  total  capacity  is  obtained.  The 
workmanship  entering  into  the  Norwalk  compressors  is  in  keep- 
ing with  their  excellence  of  design,  and  wheneverthe  company  is 
acquainted  with  the  exact  needs  of  a  customer,  a  compressor  is 
built  which  exactly  fits  those  requirements.  In  conclusion,  we 
would  say  that  those  who  want  to  know  more  about  Norwalk 
compressors  or  the  general  principles  underlying  air  and  gas  com- 
pression, should  write  for  one  of  the  company's  catalogues.  This 
book  is  almost  a  scientific  treatise  on  compressed  air,  so  full  is  it 
of  valuable  information  on  this  subject. 


According  to  the  Railway  Age  and  Northicesteiii  Railroader 
the  new  railroad  construction  for  the  first  six  months  of  this  year 
is  717  miles,  as  against  623  miles  for  the  same  period  in  1895,  495 
in  1894,  1,035  in  1893,  1,384  in  1892,  1,704  in  1891.  and  2.055  miles 
in  the  first  half  of  1890. 


The  big  steamer  building  at  the  Vulcan  yard,  Stettin,  Ger- 
many, for  the  North  German  Lloyd  Company,  and  which  is  to 
compete  with  the  famous  Cunarders  Campania  and  Lueania,  will 
be  625  feet  long,  66  feet  beam,  and  43  feet  deep,  and  her  engines 
will  develop  28,000  horse  power.  A  similar  ship  is  also  being 
built  at  the  works  of  Mr.  Scichan  at  Dantzic.  Another  of  the  big 
German  shipping  corporations,  the  Hamburg-American  Company, 
is  having  built  at  Harland  &  Wolff's  yard,  Belfast,  Ireland. "a 
steamer  that  will  be  the  biggest  freight  carrier  in  the  world.  Her 
dead  weight  will  be  over  12,000  tons  and  her  dimensions  are  560 
feet  long,  62  feet  beam  and  41  feet  deep. 
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The  June  number  of  the  American  Engineer,  Car  Builder 
AND  Railway  Journal,  contained  the  first  of  soveral  articles  on 
the  Altoona  shops  of  the  Pennsylvania  Railroad.  The  convention 
held  in  Saratoga  in  June  supplied  so  much  material  for  the  July 
number  of  the  paper  that  the  second  article  on  Altoona  was 
omitted  from  that  number  and  now  appears  in  this  one.  The 
points  of  interest  which  may  be  observed  in  Altoona  are  almost 
limitless,  and  the  series  of  articles  might  be  continued  mdefinitely. 
The  article  in  this  number  will  be  succeeded  by  several  others. 
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The  heating  of  buildings  by  means  of  the  waste  heat  of  a  steam 
plant  is  one  of  the  favorite  ways  of  utilizing  heat  that  would 
otherwise  be  a  total  loss.  This  is  usually  done  by  a  use  of  the  ex- 
haust steam  from  the  engine  when  it  is  non-condensing,  but  there 
was  recently  published  the  description  of  a  plant  in  which 
the  heat  is  abstracted  from  the  water  discharged  from  the  hot 
well  of  a  condensing  engine,  and  employed  to  raise  the  tempera- 
ture of  the  air  in  a  hot-blast  system,  while  the  air  currents  gen- 
erated by  the  flywheel  of  the  engine  are  utilized  to  force  the  hot 
air  through  the  ducts.  In  the  case  of  mills  the  engines  are  so 
large  in  proportion  to  the  buildings  they  serve  that  the  heat 
available  is  sufficient  for  the  purpose,  and  in  many  manufactur- 
ing establishments  this  condition  will  also  obtain.  Where  such 
is  the  case,  the  system  appears  to  have  advantages  as  the  larger 
heating  surface  required  in  the  heaters,  with  its  attendant  cost 
and  greater  space  occupied,  will  be  more  than  offset  by  the 
smaller  consumption  of  power. 


The  tornado  at  St.  Louis  has  raised  an  interesting  question  re- 
garding the  limits  of  responsibility  under  the  Master  Car  Builders' 
rules  of  interchange.  These  rules  say  that  cars  must  bo  returned 
in  as  good  running  order  as  when  received,  and  the  various  roads 
signing  the  code  have  agreed  to  do  this.  But  when  property  is 
destroyed  by  what  is  in  legal  phraseology  termed  an  "  act  of  God" 
the  courts  will  not  compel  the  payment  of  damages.  Some  of 
the  roads  entering  St.  Louis  were  willing  to  repair  at  their  own 
cost  foreign  cars  on  their  tracks  damaged  by  the  tornado,  while 
others  refused  to  do  so.  Some  of  those  refusing  did  so  on  the 
ground  that  while  they  might  be  willing  to  pay  the  costs  in  this 
case  if  others  signing  the  code  of  rules  would  do  likewise  in  the 
future,  thero  was  no  guarantee  that  such  costs  could  be  collected 
in  this  or  in  future  cases,  nor  was  there  any  redress  obtainable  by 
taking  a  future  case  into  the  courts.  In  other  words,  while  the 
framers  of  the  code  of  rules  might  not  have  so  meant  it,  these 
rules  go  further  than  does  the  law  and  involve  obligations  not  recog- 
nized in  the  courts  ;  hence  a  settlement  of  this  case  under  the 
rules  would  not  be  fair  to  the  parties  interested  unless  they  were 
assured  that  in  the  future  the  rules  would  not  be  repudiated  and 
the  protection  of  the  courts  sought  by  those  on  whom  the  obliga- 
tions would  fall.  There  was  to  be  a  meeting  held  in  July  of  those 
interested  at  St.  Louis  to  decide  upon  the  course  to  be  pursued, 
but  at  this  writing  we  have  not  learned  the  results  of  the  confer- 
nce. 


That  oil  and  gas  engines  are  certain  to  claim  part  of  the  field 
now  occupied  by  the  steam  engine  is  susceptible  of  new  proof  al- 
most daily.  The  advantage  of  economy  in  small  powers,  or,  in 
fact,  In  all  powers  in  which  they  are  as  yet  built,  is  with  the  gas 
and  oil  engines,  and  in  many  applications  the  less  bulky  fuel,  the 
absence  of  ash,  the  greater  quickness  with  which   the  gas  engine 
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can  be  started,  the  fact  that  there  is  no  boiler  requiring  attend- 
ance either  while  the  engine  is  running  or  after  it  is  shut  down, 
are  all  in  their  favor.  One  of  the  latest  and  most  novel  applica- 
tions of  the  oil  engine  is  on  one  of  the  lightships  of  the  United 
States  Government.  Here  it  is  made  to  run  an  air  compressor  to 
supply  air  for  the  large  whistle  used  as  an  audible  signal  in  foggy 
weather,  and  one  of  its  great  merits  in  this  case  is  in  the  fact  that 
it  can  be  started  at  once  when  a  fog  approaches,  while  with  the 
steam  engine  there  was  a  boiler  to  be  fired  up  before  power  was 
available.  Railroads  are  also  finding  a  use  for  these  engines  at 
isolated  water  stations,  where  a  great  saving  in  attendance  is 
found.  In  fact,  wherever  the  service  is  intermittent  in  character 
the  gas  and  oil  engines  are  doubly  advantageous.  In  many  cases, 
however,  where  a  regular  service  is  desired,  the  gas  engine  holds 
its  own  and  asks  no  favors  of  the  steam-engine.  Unfortu- 
nately gas  engines  have  in  the  past  been  expensive  in  the  matter 
of  first  cost,  even  costing  as  much  as  a  steam-engine  and  boiler 
of  the  same  power,  but  the  cost  is  coming  down  and  with  the. in- 
creased demand  for  them  there  are  opportunities  to  still  further 
reduce  their  cost.  When  this  has  been  accomplished  to  a  sufii- 
cient  extent  the  steam-engine  will  be  supplanted  to  a  greater  de- 
gree than  at  present. 


STEEL  DNDEEFRAMES  FOE  FEEIGHT  OAES. 


If  we  read  the  signs  of  the  times  rightly,  the  substitution  of 
steel  for  wood  in  the  construction  of  freight  cars,  particularly  in 
their  underframes,  will  make  material  progress  in  the  near 
future.  The  reduced  cost  of  steel  and  the  increasing  capacity  of 
cars  are  both  favorable  to  the  change,  ind  steel  is  being  consid- 
ered by  enterprising  railroad  officials;  there  is  at  present  a  better 
prospect  for  a  thorough  trial  of  the  metal  construction  than  at 
any  time  in  the  past.  It  is  hardly  to  be  expected,  however,  that 
great  numbers  of  steel  cars  will  be  built  immediately,  or  that  the 
experiences  of  the  near  future  will  be  limited  to  a  few  designs 
only.  The  practical  experience  of  the  pasc  has  not  been  such  as 
to  converge  opinion  in  favor  of  any  one  type;  on  the  contrary,  it 
has  left  the  field  open  to  the  invasion  of  any  meritorious  design. 
This  condition  of  affairs  is  most  favorable  to  those  who  have 
special  or  patented  constructions  to  present  to  railroad  officials, 
but  it  is  puzzling  to  the  latter,  as  it  is  difficult  to  select  from  those 
available  a  design  that  shall  be  put  to  the  test  of  regular  service, 
without  some  practical  data  as  a  guide  in  making  the  selection — 
data  which  is  not  at  hand  and  cannot  be  obtained  by  a  brief  test 
of  a  sample  car.  Designs  must  be  chosen,  therefore,  by  the  best 
judgment  that  can  be  exercised  without  the  aid  of  such  data. 

Among  those  who  have  carefully  considered  the  problems  of 
steel-car  construction  the  question  which  presents  itself  for  solu- 
tion is  not  how  the  car  shall  be  made  to  carry  a  certain  load,  but 
rather  what  are  the  essential  features  of  a  design  that  shall 
embody  the  minimum  of  weight  with  the  maximum  of  durability 
under  the  action  of  corrosion,  the  shocks  and  complex  strains  of 
service  and  the  occasional  damage  from  wrecks,  and  which  shall 
at  the  same  time  be  easy  to  repair  when  repairs  are  needed  ?  In 
other  words,  the  building  of  steel  cars,  or  cars  with  steel  under- 
frames, is  a  matter  of  cost — not  the  first  cost  only,  but  the  total 
cost  during  the  life  of  the  cars.  Hence  those  who  contemplate 
giving  them  a  trial,  while  not  unmindful  of  the  first  cost,  are 
naturally  desirous  that  the  design  selected  by  them  shall  ulti- 
mately yield  the  most  satisfactory  answers  to  such  questions  as 
How  long  will  the  cars  last?  What  will  it  cost  to  maintain 
them?  How  will  they  go  through  wrecks  ?  Will  bolts  and  rivets 
get  loose  and  cause  trouble  and  expense  ?  How  can  corrosion 
bsst  be  prevented  and  its  effects  minimized?  While  the  answers 
to  these  questions  cannot  be  drawn  from  present  experience  in 
this  country  we  think  there  is  every  reason  to  believe  that  when 
the  answers  are  forthcoming  they  will  be  decidedly  favorable  to 
the  cars  with  well-designed  steel  underframes. 

As  we  have  not  any  extensive  experience  in  America  on 
which  to  draw  at  this  time,  our  readers  will  doubtless  be  inter- 
ested in  an  article  on  another  pige  of  this  issue,  in  which  is  re- 
lated an  experience  of  35  years  with   iron  and  steel  in  car  con- 


struction on  the  Eastern  Railway  of  France.     The  freight  cars  in 

use  on  that  road  are  small  in  comparison  with  American  cars; 
they  are  carried  on  four  wheels  and  are  undoubtedly  subjected  to 
less  rough  usage  than  our  cars,  and  yet  there  is  much  valuable 
experience  there  related,  which  will  be  a  help  to  officials  here  in 
deciding  upon  designs  for  their  cars.  Briefly  stated,  the  experi- 
ence of  the  Eastern  Railway  is  that  while  wooden  underframes 
have  a  life  of  from  35  to  30  years,  the  metal  underframes  of  simi- 
lar cars,  after  20  years  of  service,  are  in  such  excellent  condition 
that  their  total  life  is  estimated  at  from  50  to  60  years;  that  the 
upperframes,  when  made  of  iron,  being  of  much  smaller  sec- 
tional areas,  will  corrode  more  rapidly  and  will  not  last  more  than 
30  years;  that  the  riveting,  if  of  good  design  and  workmanship, 
will  not  become  loose  from  shock  or  vibration,  and  that  serious 
corrosion  in  the  rivet  holes  can  be  prevented  by  making  the 
rivets  completely  fill  the  holes,  machine  riveting  being  preferred 
to  hand  riveting  for  this  reason;  and  that  the  evils  of  corrosion 
can  be  greatly  reduced  by  painting  the  metal  work  at  least  once 
in  three  years. 

As  we  have  already  intimated,  the  experience  of  railway  s  in 
France  may  not  be  in  all  respects  directly  applicable  to  conditions 
in  this  country,  but  a  number  of  conclusions  valuable  for  general 
guidance  would  appear  to  be  warranted,  the  first  of  which  is  that 
properly  designed  steel  underframes  will  last  at  least  twice  as 
long  as  underframes  of  wood.  Wooden  frames  in  France  have 
apparently  a  longer  life  than  in  this  country.  Here  many  place 
the  average  life  of  a  freight  car  at  not  more  than  15  years,  but 
there  is  good  reason  to  believe  that  the  true  figure  is  nearer  20 
years. while  French  cars  of  the  type  Investigated  last  30  years.  As 
the  French  underframes  of  iron  have  double  the  life  of  the  wooden 
ones,  and  as  there  do  not  appear  to  be  any  service  conditions  here 
particularly  prejudicial  to  metal  frames,  it  is  reasonable  to  ex- 
pect that  the  use  of  steel  will  double  the  life  of  the  underframes 
of  American  cars.  In  fact,  there  is  good  cause  for  believing  that 
in  this  country  the  life  will  be  more  than  doubled.  In  the  first  place, 
our  cars  carry  from  three  to  six  times  as  much  load  as  French 
cars.  This  means  heavier  cars  with  larger  steel  sections  in  their 
frames.  These  larger  sections  will  suffer  from  less  corrosion,  admit 
of  more  substantial  construction  at  the  riveted  joints,  and  ia  every 
way  lend  to  increased  life.  The  only  offset  to  this  is  the  rougher 
handling  of  the  cars  in  this  country,  and  even  in  this  respect  the 
difference  is  more  apparent  than  real,  for  the  heavier  and  stronger 
frames  required  for  the  heavier  loads  are  better  adapted  to  resist 
the  effects  of  rough  handling.  All  things  considered,  therefore,  it 
seems  justifiable  to  conclude  that  the  average  life  of  steel  under- 
frames in  this  country  will  be  at  least  double  that  of  wood,  or,  in 
other  words,  will  exceed  40  years,  and  that  if  proper  precautions 
against  corrosion  are  taken  this  period  may  be  greatly  increased. 

The  second  lesson  that  can  be  drawn  from  the  condition  of  the 
French  cars  is  that,  other  things  being  equal,  a  frame  composed 
of  few  pieces,  and  these  of  relatively  large  sections,  will  last  longer 
than  a  frame  having  a  larger  number  of  smaller  parts.  The 
former  is  also  commendable  for  its  simplicity,  the  reduction  of 
riveted  work,  and  the  accessibility  of  its  parts.  Such  a  frame 
will  not  only  resist  the  action  of  the  elements  better,  but  it  should 
prove  lighter  on  repairs,  less  liable  to  damage  in  a  wreck,  and 
more  easily  put  in  shape  when  damaged. 

Another  point  that  should  not  be  lost  sight  of  is  the  fact  that 
good  riveting  will  not  give  any  trouble  in  service.  It  will  not 
loosen  from  shock  or  vibration,  nor  will  it  corrode  if  the  rivets 
fill  the  holes  completely.  The  importance  of  the  rivets  filling  the 
holes  was  brought  out  by  several  who  took  part  in  the  discussion 
on  steel  underframes  at  the  M.  C.  B.  convention  in  June,  and 
need  not  be  enlarged  upon  here.  It  is  well  to  point  out,  however, 
that  the  experience  of  the  French  does  not  lead  them  to  consider 
for  a  moment  the  use  of  bolts  instead  of  rivets. 

If  we  could  have  given  space  to  all  of  the  engravings  which 
appeared  in  the  original  of  the  article  we  have  translated,  the  in- 
fluence of  paint  as  a  preservative  against  rust  would  be  more  strik- 
ing. In  the  underframes,  the  corrosion  is  greatest  on  such  sur- 
faces as  are  covered  by  other  parts,  more  particularly  those 
covered  by  the  flooring.    Next  in  order  are  inner  surfaces,    not 
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covered,  but  difficult  to  reach  with  a  paint  brush  ;  and  finally 
there  are  the  exterior  surfaces,  easily  accessible,  and  almost  free 
from  corrosion.  It  would  appear  to  be  a  wise  precaution  to  so 
make  steel  underframes  that  when  the  flooring  is  bRing  renewed 
the  entire  frame  could  be  laid  bare,  cleaned  and  painted. 

There  is  not  much  encouragement  for  metal  upperf rames  in  the 
article  we  are  discussing.  Because  of  the  small  sectional  area  of 
the  various  parts,  corrosion  is  an  important  factor,  and  they  have 
no  longer  life  than  the  wooden  frames.  In  this  country,  the 
greater  size  of  the  cars  would  permit  of  heavier  sections  being 
employed  in  the  upperframes,  from  which  a  greater  lite  might 
reasonably  be  expected.  But  there  is  little  inclination  to  use  metal 
upperframes  in  the  United  States  at  present,  attention  being 
devoted  chiefly,  and,  we  think,  wisely,  to  the  underframes.  As 
regards  the  latter,  the  experience  in  France,  Germany,  India  or 
other  countries  where  they  are  used  is  unreservedly  in  their  favor. 

It  is  to  be  noticed  that  not  a  word  is  said  regarding  the  difficul- 
ties of  conducting  repairs  in  metal  instead  of  wood.  And  yet 
French  railway  officials  had  to  meet  the  same  conditions  as  our 
master  car  builders  must  face  in  introducing  the  steel  frames 
Twenty-five  years  ago  they  were  using  wood  exclusively,  and 
now  they  are  using  iron  almost  altogether  ;  they  had  to  accept 
new  conditions  and  methods  for  making  repairs,  and  as  there  is 
not  a  word  about  trouble  during  the  transition,  we  can  only  con- 
clude that  the  difficulties  experienced  were  not  as  great  as  some 
officials  in  this  country  expect  them  to  be  here. 

Another  strong  testimonial  in  favor  of  the  steel  underframes 
and  the  low  cost  of  repairs  comes  from  the  few  roads  in  this 
country  that  have  had  any  experience  with  well-designed  frames 
in  regular  service.  The  Norfolk  &  Southern  road,  for  instance, 
finds  that  the  cost  of  repairs  for  the  four  years  it  has  used 
steel  underframes  is  practically  nothing.  It  certainly  appears 
that  repairs  to  steel  cars  will  come  so  slowly  and  be  so  small  that 
the  problem  of  making  such  repairs  cheaply  can  be  solved  leis- 
urely. 

Whether  it  is  better  to  begin  with  mixed  underframes  and 
afterward  take  up  frames  entirely  of  steel  admits  of  two  opin- 
ions, but  we  firmly  believe  that  the  better  way  is  to  so  to  all- 
steel  underframes  without  any  intermediate  steps.  As  to  the 
question  of  special  and  patented  sections  versus  regular  struc- 
tural shapes,  a  decision  will  be  reached  only  after  experience 
with  both.  Some  of  the  cars  constructed  from  special  shapes  al- 
ready brought  to  the  attention  of  railway  officials  are  admirably 
designed,  but  before  they  will  be  adopted  to  any  large  extent  they 
will  undoubtedly  be  called  upon  to  compete  with  cars  constructed 
of  regular  structural  shapes.  It  will  then  be  a  survival  of  the 
fittest.  It  would  appear  that  in  the  designing  of  steel  under- 
frames there  is  a  chance  for  the  mechanical  department  and  the 
chief  or  bridge  engineer  to  work  together.  The  latter  ought  to 
be  able  to  render  valuable  assistance. 


ceived  before  April  1  next,  and  may  be  sent  to  Mr.  Ernest 
Clarke,  13  Hanover  Square,  London,  W. ,  from  whom  further  in- 
formation can  be  obtained. 


NOTES. 


For  five  summers  the  Baltimore  &  Ohio  has  been  compelled  to 
haul  water  in  tanks  from  the  Ohio  River  to  supply  its  locomotives 
in  West  Virginia,  where  the  mountain  streams  give  out  in  dry 
■weather.  To  avoid  this  a  reservoir  with  a  capacity  of  3,000,000 
gallons  is  building  at  Glover's  Gap,  W.  Va.  The  water  will  be 
furnished  by  artesian  wells,  several  of  which  have  been  drilled  in 
the  vicinity.  On  the  Pittsburgh  Division,  near  Triadelphia,  a 
similar  but  smaller  reservoir  is  being  built  for  the  same  purpose. 

The  Royal  Agricultural  Society  will  hold  its  1897  meeting  at 
Manchester,  England,  when  prizes  of  |500and  |2.50  are  offered  for 
the  best  self-moving  vehicle  for  light  loads,  and  similar  sums  for 
the  best  heavy  self-moving  vehicle.  Those  of  the  former  class  are 
to  be  designed  for  loads  up  to  3  tons,  and  the  latter  for  loads  of  5 
tons,  the  weight  of  the  vehicle  itself  being  excluded.  Where  petro- 
leum is  used,  the  specific  gravity  of  the  oil  must  not  be  less  than 
.8,  and  the  flashing  point  not  less  than  73  degrees  Fahr.  The  trials 
will  consist  of  a  run  of  50  miles  and  return,  and  careful  measure- 
ments of  fuel  and  water  consumed  will  be  made.  The  maxi- 
mum speed  is  placed  at  10  miles  per  hour.      Entries  must  be  re- 


The  United  States  Lightship  Board  recently  installed  a  unique 
signaling  plant  on  Lightship  No.  42,  stationed  off  Cape  Cod. 
The  boat's  visual  signals  consist  of  fixed  white  lights  in 
gratings  at  the  two  mastheads,  and  its  audible  signal  is  an  im- 
mense whistle  operated  by  compressed  air.  Power  for  compress- 
ing the  air  is  furnished  by  two  Hornsby-Akroyd  oil  engines  of 
2.1  horse  power  each.  These  engines  ran  be  started  up  in  from  10 
to  15  minutPs,  and  as  compressed  air  is  always  kept  stored  in  res- 
ervoirs of  sufficient  capacity  to  run  the  whistle  for  20  minutes, 
the  whistle  is  ready  for  service  at  a  moment's  notice  in  case 
of  sudden  fog.  Theair  is  compressed  to  60  pounds  pressure  and 
passes  through  a  reheater  and  a  reducing  valve  before  going 
to  the  whistle.  The  reheating  is  done  on  the  score  of  economy 
and  also  to  prevent  the  whistle  from  clogging  with  the  frost  and 
ice  that  would  otherwise  be  formed  by  the  cooling  effect  of  the 
expanding  air. 

The  Monthly  Bulletin  of  the  Bureau  of  Amerrcan  Republics  for 
June  has  an  article  on  the  railway  systems  of  the  Argentine  Re- 
public in  which  the  total  railway  mileage  is  given  at  14,029  kilo- 
meters (about  8,760  miles) ;  of  this  total  five  lines  are  the  property 
of  the  nation  with  a  length  amounting  to  1,026  kliloineters  ;  10 
lines  with  a  total  length  of  3,834  kilometers  are  guaranteed  by 
the  Government  :  seven  lines  of  6,241  kilometers  are  without 
national  guarantee,  and  seven  lines,  comprising  2,928  kilometers 
are  subject  to  provincial  jurisdiction.  In  1894  there  were  in 
service  1,112  locomotives,  of  which  868  were  of  English  manu- 
facture, 144  American,  68  French,  12  Belgian,  9  Canadian,  2 
German  and  4  of  home  manufacture.  There  were  1,456  passenger 
coachfs,  of  which  824  were  of  English  manufacture,  235  Ameri- 
can, 184  Argentine,  92  French  and  121  the  manufacture  of  which 
is  not  given.  There  were  31,039  freight  cars,  17,940  of  which 
were  of  English  make,  6,421  Argentine,  1,496  American,  1,265 
French  and  3,917  not  stated. 

The  United  States  navy  is  not  the  only  one  in  which  there  is 
dissatisfaction  because  of  improper  treatment  of  the  engineer 
officers.  In  the  British  navy  the  same  trouble  exists  and  in  the 
hope  of  educating  public  opinion  to  an  appreciation  of  the  injus- 
tice systematically  dealt  out  to  the  engineering  staff.  The  Practi- 
cal Engineer  began  in  its  issue  of  May  15  a  serial  story  entitled 
"  The  Naval  Engineer  and  the  Command  of  the  Seas."  In  the 
course  of  the  story  war  is  declared  between  England  and  France 
and  the  first  naval  engagement  takes  place  in  the  Mediterranean, 
and  is  described  in  an  interesting  manner.  The  battle  mighthave 
terminated  in  favor  of  the  English  had  not  a  second  French  fleet 
appeared  upon  the  scene,  compelling  the  English  to  beat  a  retreat. 
The  importance  of  the  work  of  the  engineering  staff  is  brought 
out  in  connection  with  the  maneuvers  of  the  vessels,  and  the  ap- 
pearance of  the  second  French  fleet  is  attributed  to  the  impossi- 
bility of  getting  engineers  and  artificers  to  man  a  sufficient  num- 
ber of  British  men-of-war  to  keep  the  Frenchmen  in  port.  As  a 
story  it  is  thus  far  quite  interesting,  and  it  is  to  be  hoped  it 
will  serve  a  useful  purpose. 

One  of  the  new  fast  passenger  engines  on  the  Chicago,  Rock 
Island  &  Pacific  Railway  made  an  excellent  run  from  Chicago  to 
Rock  Island  on  June  3.  The  run  of  181.3  miles  was  made  in  3 
hours  and  28  minutes,  the  train  making  seven  stops  and  seven 
times  slowing  down  to  25  miles  per  hour  in  passing  over  inter- 
locking plants  and  bridges.  Furthermore,  31  minutes  was  con- 
sumed in  going  the  first  15  miles,  bt'cause  of  the  difficulty  of 
getting  out  of  the  city  over  the  tracks  which  are  being  elevated. 
That  leaves  only  2  hours  and  57  minutes  for  the  remaining  166.8 
miles,  making  the  average  speed  for  that  part  of  the  run  .56.37 
miles  per  hour,  including  the  seven  stops  and  seven  slow-downs. 
The  train  consisted  of  five  cars,  weighing  452,170  pounds,  or  over 
226  tons.  The  new  engines  are  known  as  "  Class  22  A."  and  are 
of  the  eight-wheeled  type.  They  have  cylinders,  19^  by  26  inches; 
driving-wheels,  78  inches  in  diameter;  radial-stay  wagon-top  boil- 
ers, 61  inches_in  diameter  at  the  smallest  course;*total  heating  sur- 
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face,  1,988.3  square  feet;  grate  area,  3.45  square  feet;  boiler  pres- 
sure, 190  pouads:  driving;  wheel  base.  8  feet  6  inches;  total  wheel 
base  of  engine,  23  feet  1|  inches;  weight  on  drivers,  83,000  pounds; 
weight  on  truck,  42,000  pounds;  total  weight  of  engine  in  work- 
ing order,  13.5,000  pounds.  The  engines  have  large  bear- 
ings and  wearing  surfaces.  The  boiler  is  of  carbon  steel,  the 
driving-wheels  of  cast  steel,  the  axles  of  Cambria  steel,  treated  by 
Coffin  process,  Krupp  steel  tires,  Nathan  sight  feed  lubricators, 
Ashton  safety  values  and  mufflers,  Jerome  metalUc  packing. 
French  springs.  Star  steam  gages,  American  driver  brakes,  Sar- 
gent driver  brake  shoes.  Monitor  injectors,  Barabor  bell-ringers. 
Mason  reducing  valves.  Harden  brakebeams  and  Westinghouae 
brakes  on  tenders. 

Mr.  L.  A.  Riley  has  been  elected    President  of  the   Lehigh  & 
Lackawanna  Railroad. 


Mr.  John  H.  Winder,  President  of  the  Seaboard  Air  Line  Belt 
Railroad  at  Atlanta,  Ga.,  has  resigned,  and  Mr.  R.  C.  Hoffman, 
of  Baltimore,  has  been  chosen  to  succeed  him. 


Mr.  Leon  Hart  has  resigned  as  R'^ceiver  of  the  Texas,  Sabine 
Valley  &  Northwestern. 

Mr.  K.  H.  Bates  has  been  elected  President  of  the  Kansas  City, 
Oklahoma  &  Southwestern. 


Mr.  J.  T.  Atwood  has  been  appointed  Chief  Engineer  of  the 
Pittsburgh  &  Lake  Erie  Railroad. 

Mr.  Hugh  J.  Fitch  has  been  appointed  Receiver  of  the  St.  Louis 
Avoyelles  &  Southwestern  Railway. 

C.  C.  Crooke,  President  of  the  Altamont  &  Manchester  Rail- 
road, died  at  Stanford,  Ky.,  on  July  9. 

Mr.  S.  T.  Prince,  of  Mobile,  has  been  appointed  Receiver  for 
the  Seaboard  Railway  Company  of  Alabama. 

Mr.  Sidney  Emerson  has  been  appointed  Chief  Engineer  of  the 
Wabash,  witli  headquarters  at  St.  Louis,  Mo. 

Mr.  T.  H.  Perry  has  been  made  Purchasing  Agent  of  the  Cleve- 
land, Akron  &  Columbus,  with  office  at  Indianapolis, 

Mr.  B.  E.  Taylor  is  appointed  Purchasing  Agent  of  the  Louis- 
ville, New  Albany  &  Chicago,  vice  J.  H.  Craig,  resigned. 

Mr.  William  J.  Dale,  Jr.,  has  been  reappointed  a  State  Railroad 
Commissioner  of  Massachusetts  for  three  years  from  July  1. 

Mr.  Chas.  H.  Grundy  has  been  appointed  General  Manager  of 
theMarshfield  &  Southeastern,  with  office  at  Marshfield,  Wis. 

Mr.  W.  H.  Smith  is  appointed  Purchasing  Agent  for  the  Atlantic 
&  Pacific  Railroad,  with  headquarters  at  Albuquerque,  N.  Mex. 

Mr.  George  W.  Kenny  is  appointed  Superintendent  of  Motive 
Power  of  the  Rutland  Railroad,  with  headquarters  at  Rutland,  Vt. 

Mr.  A  McLean  has  been  appointed  Superintendent  of  Motive 
Power  and  Equipment  of  the  Georgia  Northern,  with  headquar- 
ters at  Pidcock,  Ga. 

Mr.  Joel  H.  De  Victor  has  been  chosen  Vice-President  of  the 
Eagles  Mere  Railroad,  with  headquarters  at  Philadelphia.  Pa., 
vice  Mr.  John  R.  T.  Ryan. 

Mr.  Joseph  McWilliams  has  resigned  as  General  Superintendent 
of  the  Texas  Central  to  accept  the  position  of  General  Manager  of 
the  Marietta  &  North  Georgia. 

Mr.  William  Youngquist.  for  more  than  25  years  Foreman  of 
the  Chicago,  Burlington  &  Quincy  Car  Department,  died  at  Cres- 
ton,  la.,  on  June  23,  aged  54  years. 

Mr.  W.  J.  Lewis  has  been  appointed  Purchasing  Agent  of  the 
Peoria,  Decatur  &  Evansville  Railway,  with  headquarters  at 
Evansville,  vice  H.  W.  Matters,  resigned. 

Mr.  S.  B.  Fisher,  formerly  Assistant  Chief  Engineer,  has  been 
promoted  to  the  position  of  Chief  Engineer  of  the  Missouri,  Kan- 
sas &  Texas,  with  office  at  St.  Louis,  Mo. 


Receiver  and  General  Mana„'er  C.  W.  Smith,  of  the  Atlantic  & 
Pacific,  has  removed  his  headquarters  from  Albuquerque,  N. 
Mex.,  to  the  Great  Northern  building,  Chicago. 

General  Manager  J.  H.  Macleary,  of  the  Suffolk  and  Carolina 
Railway,  has  resigned  and  General  Superintendent  Geo.L.  Birton 
will  for  the  present  perform  the  duties  of  the  office. 

Mr.  W.  F.  R.  Mills  has  been  appointed  General  Superintendent 
and  Purchasing  Agent  of  the  Denver,  Lakewood  &  Golden,  vice 
J,  B.  McCormic,  previously  General  Superintendent. 

Mr.  O.  O.  Winter,  Superintendent  of  the  Willmar  Division  of 
the  Great  Northern,  has  resigned  to  become  General  Manager  of 
the  Brainerd  &  Northern  road,  a  lumber  line  in  Minnesota. 

Superintendent  Conklin,  of  the  Buffalo,  Attica  &  Arcade,  has 
resigned.  Samuel  T.  Dyke  is  acting  as  Master  Mechanic,  and 
lias  entire  charge  of  the  roadbed,  construction  and   rolling  stock. 

Mr.  Sanford  Keeler,  recently  General  Manager  of  the  Saginaw, 
Tuscola  &  Huron  road,  in  Michigan,  has  been  appointed  General 
Manager  of  the  Interurban  Electric  Railroad,  at  Saginaw,  Mich. 

On  July  1  Mr.  J.  Gibbons  retired  as  Chief  Engineer  of  the 
Vandalia,  and  his  duties  devolved  upon  Mr.  F.  T.  Hatch,  in  con- 
nection with  his  duties  as  Superintendent  of  the  Michigan 
Division.  

Mr.  Henry  G.  Morse  has  accepted  the  presidency  of  the  Harlan 
&  Hollingsworth  Company,  ship  and  car  builders,  succeeding  Mr. 
W.  Taylor  Gause,  resigned.  Mr.  Morse  was  fornerly  President  of 
the  Edge  Moor  Bridge  Works. 

Mr.  Joseph  H.  Green,  Master  Mechanic  of.the  Southern  Rail  way 
of  Columbia,  S.  C,  has  resigned  to  accept  the  position  of  Super- 
intendent of  Motive  Power  and  machinery  of  the  South  Carolina 
&  Georgia  Railroad,  with  headquarters  at  Charleston,  S.  C. 

Mr.  William  Berdan,  Secretary  and  Treasurer  of  the  Cooke 
Locomotive  and  Machine  Company,  of  Paterson,  N.  J.,  has  re- 
signed to  become  Secretary  of  the  National  Association  of 
Locomotive  Builders,  with  offices  at  26  Cortlandt  street.  New 
York  City.  

Mr.  Horace  G.  Burt,  General  Manager  of  the  Fremont,  Elk- 
horn  &  Missouri  Valley,  will  succeed  Mr.  E.  W.  Winter  as  Gen- 
eral Manager  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha. 
Mr.  Rurt  was  formerly  Chief  Engineer  of  the  Chicago  &  North- 
western Railway.       

Mr.  George  F.  Bidwell,  Superintendent  of  the  Ashland  Division 
of  the  Chicago  &  Northwestern,  has  been  made  General  Manager 
of  the  Fremont,  Elkhorn  &  Missouri  Valley  lines,  to  succeed  Mr. 
Horace  G.  Burt,  who  becomes  General  Manager  of  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha  line. 

Mr.  John  C.  Sanborn,  Superintendent  of  the  Plymouth  Division 
of  the  Old  Colony  road,  has  been  elected  General  Manager  of  the 
Boston  Terminal  Company,  which  is  to  build  the  new  Southern 
Union  Station  in  Boston.  He  will  make  a  trip  abroad  to  inspect 
European  railroad  passenger  stations. 

Mr.  A.  G.  Wright  has  been  appointed  Division  Master  Mechanic 
of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Railroad,  with 
headquarters  at  Altoona,  Wis.  He  succeeds  Mr.  W.  E.  Amann, 
who  resigned  to  accept  the  position  of  mechanical  expert  for  the 
Galena  Oil  Company,  on  the  Southern  Pacific  system. 

Mr.  B.  F.  Yoakum,  Third  Vice-President  and  General  Manager 
Gulf  Colorado  &  Santa  Fe,  has  been  appointed  Vice-President 
and  General  Manager  of  the  reorganized  St.  Louis  &  San  Fran- 
cisco Railroad.  Mr.  Yoakum  has  been  with  the  former  road  for 
three  years,  and  was  previously  for  several  years  General  Man- 
ager and  for  some  time  Receiver  of  the  San  Antonio  &  Aransas 
Pass  Railway, 
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Mr.  Nicholas  Monsarrat  has  resigned  as  Presidmt  and  General 
Manager  of  the  Columbus,  Sandusky  &  Hocking.  He  was  ap. 
pointed  Receiver  of  the  road  in  July,  1895,  and  when  the  com- 
pany was  reorganized  last  November  he  was  chosen  President 
and  General  Manager.  He  was  formerly  President  and  General 
Manager  of  the  Cleveland,  Akron  &  Columbus. 

Mr.  A.  L.  Studer  is  appointed  Master  Mechanic  of  the  Southwest 
Division  of  the  Chicago,  Rock  Island  &  Pacific,  in  charge  of  the 
locomotive  and  car  department,  with  headquarters  at  Trenton, 
Mo.,  vice  Mr.  Wm.  Gessler,  resigned.  Mr.  J.  B.  Kilpatrick  is  ap- 
pointed Master  Mechanic  of  the  West  Iowa  Division  in  addition 
to  his  other  duties  as  Master  Mechanic  of  the  K.  &  D.  M.  and  D. 
M.  &  Ft.  D.  Division,  with  headquarters  at  Valley  Junction,  la. 

Mr.  H.  L.  Morrill,  who  retires  from  the  positions  of  Vice-Presi- 
dent and  General  Manager  of  the  St.  Louis  &  San  Francisco  road, 
was  Manager  of  Construction  in  the  building  of  the  Nickel  Plate 
line,  and  was  also  at  one  time  General  Manager  of  the  Hoosac 
Tunnel  road.  He  entered  the  service  of  the  St.  Louis  &  San 
Francisco  Company  June  1,  1886,  as  General  Manager,  and  in 
1887  was  also  made  Vice-President,  and  has  been  with  the  com- 
pany ever  since. 


^jqwiirmjEttt  Hoics. 


The  Baltimore  &  Ohio  will  soon  order  a  number  of  combination 
cars. 


The  Delaware,  Lackawanna  &  Western  is  in  the  market  for 
1,200  cars. 

The  Bangor  &  Aroostook  Railroad  is  in  the  market  for  bt-tween 
600  and  1,000  freight  cars. 


The  Carlisle  Manufacturing  Company  has  secured  an  order  for 
2.50  cars  for  the  Pennsylvania. 

The  Boston  &  Albany  is  reported  as  being  in  the  market  for 
quite  a  number  of  passenger  cars. 

The  Chicago  Great  Western  has  ordered  a  new  Pullman  dining- 
car  for  use  on  its  Chicago  division. 

The  Pennsylvania  will  build  eight  engines  at  its  own  shops  for 
the  Western  Pennsylvania  Division. 

The  Philadelphia  &  Reading  road  has  let  a  contract  for  500 
freight  oars  to  the  Depew  Car  Works. 

The  Southern  Car  Line,  with  headquarters  at  Atlanta,  Ga.,  will 
shortly  build  about  2,200  freight  cars. 

The  Cincinnati,  Jackson  &  Mackinaw  received  last  month  five 
new  day  coaches  and  three  baggage  cars. 

Specifications  are  out  and  bids  are  asked  for  by  the  Swift  Com- 
Company  for  100  or  more  refrigerator  cars. 

Orders  for  the  construction  of  five  "  Class  R  '"  locomotives  have 
been  received  in  the  Erie  shops  at  Susquehanna,  Pa. 

The  Shippers'  Refrigerator  Car  Company,  105  Royal  Insurance 
Building,  Chicago,  are  asking  bids  upon  10  refrigerator  cars. 

The  Indiana  Tank  and  Rijfining  Company,  Rookery,  Chicago, 
has  recently  organized  to  trinsport  oil,  is  in  the  market  for  50 
tank  cars. 

The  Erie  order  for  20  engines  was  divided  equally  between  the 
Cooke  Locomotive  &  Machine  Company  and  the  Rogers  Locomo- 
tive Works. 

The  rumor  that  the  Grand  Trunk  was  in  the  market  for  about 
4,000  cars  is  denied,  but  later  reports  are  to  the  effect  that  cars 
will  be  ordered  in  the  fall. 


The  Georgia  &  Alabama  has  contracted  with  the  Richmond 
Locomotive  Works  for  six  new  locomotives,  four  for  freight  and 
two  for  passenger  service. 

It  is  reported  that  Nelson  Morris  &  Company  will  soon  increase 
the  number  of  refrigerator  cars  ordered  fmm  the  United  Stales 
Car  Company.    The  present  order  is  for  55  cars. 


Tlie  Alabama  Great  Southern  Railroad  has  placed  an  order  for 
four  locomotives  with  the  Richmond  Locomotive  Works,  three 
being  10-wheel  passenger  engines  and  one  for  switching  service. 

The  Rome,  Watertown  &  Ogdensburg  has  placed  in  service  a 
number  of  new  day  coaches,  each  seating  64  passengers.  They 
have  Hale  &  Kilburn  seats,  and  are  mounted  on  Krupp  steel 
wheels. 

The  St.  Charles  Car  Works  have  completed  three  60-foot  postal 
cars  for  the  St.  Louis  &  Iron  Mountain,  embodying  several  im- 
provements suggested  by  E.  J.  Peck,  General  Superintendent  of 
that  road. 

The  Michigan  Central  Railroad  Company  is  said  to  have  set 
aside  $200,000,  which  will  be  expended  in  new  equipment  this  fall. 
This  road  expects  to  order  12  or  more  locomotives  and  about  900 
freight  cars. 

The  Butler  &  Pittsburgh  Railroad  will  soon,  according  to  a  Pitts- 
burgh daily,  be  in  the  market  for  a  large  number  of  ore  cars  and 
locomotives,  the  intention  being,  it  is  said,  to  spend  about  |4,000,- 
000  on  equipment. 

The  Illinois  Central  has  800  cars  under  contract  for  delivery  in 
July  and  August.  These  orders  include  .300  refrigerators 
and  500  coal  cars.  The  road  is  reported  to  be  in  the  market  for 
1,800  cars,  but  the  officers  have  denied  the  truth  of  the  report. 


New  Publications. 


The  Official  Railway  List,  1896.  Fifteenth  Annual  Edition. 
A  Complete  Directory  of  Railway  Officers  etc..  and  Handbook 
of  Useful  Information  for  Railway  Men.  Published  by  the 
Railway  List  Company,  Chicago.    403  pages.     4+  by  8^  inches. 

This  yearly  visitor  comes  to  us  with  its  usual  smiling  exterior  and 
roseate  with  red  edges.  It  is  filled  from  title  page  to  "finis"  with 
name's  of  railroads,  people,  addresses  and — advertisements.  It  is 
not  easy  to  test  the  accuracy  of  the  information  which  it  pub- 
lishes. One  of  our  contemporaries  has  pointed  out  some  errors 
which  it  contains,  which  leads  to  the  observation  that  an  annual 
list  of  this  kind  of  necessity  cannot  be  as  accurate  and  as  fully  up- 
to-date  as  one  which  is  published  monthly,  like  that  given  in  each 
number  of  the  American  Engineer,  Car  Builder  and  Railway 
Journal,  and  which  can  be  corrected  12  times  in  a  year  instead 
of  only  once.  The  official  list  is  of  a  convenient  size  and  form, 
and  is  fat  with  advertising,  which  denotes  prosperity  and  peace 
of  mind  to  its  properietors,  and  the  esteem  in  which  the  publi- 
cation is  held  by  its  patrons . 

The  Railway  Age  and  Northwestern  Railroader,  Chicago. 
With  its  issue  of  July  3d  this  well-known  journal,  following  the 
example  set  by  the  American  Engineer.  Car  Builder  and  Rail- 
road Journal,  reduced  the  size  of  its  pages  to  9  inches  by  12 
inches,  and,  as  a  result,  it  now  comes  before  its  readers  in  an  ex- 
ceedingly neat  dress.  Its  management  is  to  be  congratulated  for 
its  enterprise  in  adopting  the  new  form,  and  the  readers  of  the 
paper  will  undoubtedly  appreciate  the  change. 

The  Engineering  Index,  Vol.  II.,  1892-1895     Edited  by  J.  B. 

Johnson.  C.  E.     Published  by  the  Engineering  Magazine,  New 

York.  474  pages.  6i  by  9i  inches.  Price  |4. 
The  material  composing  this  volume  has  appeared  in  the  monthly 
numbers  of  the  Journal  of  the  Association  of  Engineering 
Soc  eties  during  the  past  four  years.  The  first  volume  was  pub- 
lished by  the  managers  of  the  Journal  and  covered  seven  years 
immediately  preceding  1892.  The  present  volume  is  published  by 
and  at  the  expense  of  the  Engineering  Magazine.  This  enter- 
prising publication  has  for  some  time  past  been  conducting  an 
excellent  index  to  engineering  literature  and  it  so  completely 
covered  the  field  that  the  management  of  the  Journal  has  discon- 
tinued its  index.  To  those  of  our  readers  who  are  familiar  with 
the  index  as  it  has  appeared  in  our  contemporary  from  month  to 
month,  no  words  of  commendation  are  necessary.  To  others  we 
would  say  that  we  believe  it  is  compiled  on  the  only 
satisfactory  basis  for  such  a  work,  in  that  it  indexes  only  such 
articles  as  appear  to  have  a  permanent  value  and  in  a  few 
words  outlines  the  contents  of  each,  so  that  the  reader  can  judge 
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for  himself  whether  an  article  is  of  the  character  he  ia  seeking. 
An  index  which  omits  to  give  any  indication  of  the  scopeor  value 
of  its  articles  falls  short  of  what  is  required,  and  one  in  which 
nearly  everything  is  indexed  becomes  too  voluminous.  But  when 
a  selection  is  made  from  the  great  mass  of  current  literature  it 
must  be  done  wisely,  and  the  fact  that  in  this  case  the  selection 
has  been  performed  by  technical  experts  is  a  guarantee 
that  is  well  done.  Hereafter,  the  volumes  of  the  Engineering 
Index  will  appear  annually,  and  we  are  sure  they  will  be 
welcomed  by  all  who  realize  that  between  the  covers  of  these 
books,  if  anywhere,  there  is  to  be  found  a  complete  index  of  all 
important  articles  on  any  engineering  subject  they  may  desire  to 
investigate.  We  may,  each  for  himself,  save  clippings  or  index 
articles  bearing  on  our  own  special  lines  of  work,  but  we  don't 
cover  the  whole  field,  and  when  one  seeks  information  outside  of 
his  specialties,  he  is  very  much  at  sea  without  such  an  index. 

"New  York  AS  A  Summer  Resort;"  No.  19  of  the  ''Four  Track 
Series.'' 

This  is  the  title  of  a  neat  and  attractive  little  book  just  issued 
by  the  Passenger  Department  of  the  New  York  Central  road.  It 
has  nearly  100  pages,  and  is  4  inches  by  8  inches  in  size. 
It  contains  much  valuable  information  about  the  city's  hotels, 
restaurants,  theaters,  museums,  parks,  excursion  resorts,  roof 
gardens,  bathing  beaches,  fishing  grounds,  bicycle  roads, 
etc.  Its  pages  are  illustrated  with  many  fine  engravings, 
and  nothing  of  interest  about  the  city  has  been  omitted. 
A  brief  study  of  the  book  is  sufficient  to  convince  one 
that  there  is  much  in  New  York  to  entertain  and  interest  the 
summer  visitor.  A  copy  of  "New  York  as  a  Summer  Resort" 
will  besent  free,  postpaid,  to  any  address  on  receipt  of  two  2- 
cent  stamps  by  George  H.  Daniels,  General  Passenger  Agent, 
Grand  Central  Station,  New  York. 


Books  Received. 


Ninth  Annual  Report  of  the  Interstate  Commerce  Commis- 
sion, 1895.  The  Government  Printing  Office,  Washington,  D. 
C.     301  pages,  6  inches  by  9  inche?. 

Annual  Report  of  the  Massachusetts  State  Board  of  Arbi- 
tration AND  Conciliation  for  1895.  187  pages,  6  inches  by 
9  inches. 

Twenty-Seventh  Annual  Report  op  the  Board  op  Railroad 
Commissioners  op  Massachusetts,  including  railroad  returns 
for  the  year  1895.    1082  pages,  6  inches  by  9  inches. 

Annual  Report  of  the  Chief  of  Engineers,  United  States 
Army,  1895.  Governmenr  Printing  Office,  Washington.  Seven 
volumes.  


Speed  Control  of  Modem  Steamers. 


Under  the  above  title  Lieut.  M.  L.  Wood,  U.  S.  N.,  has  presented 
to  the  United  States  Naval  Institute  an  interesting  paper,  suggest- 
ing a  practical  method  of  directly  controlling  the  engines  of  steam- 
ers from  the  bridge.  After  reviewing  the  practice  and  improve- 
ments in  engine-room  signals,  he  proceeds  to  describe  the  proposed 
methods,  from  which  we  take  the  following  : 

The  question  naturally  comes  up,  Why  is  it  not  practicable  to  con- 
nect the  engine  telegraph,  or  a  modified  form  of  it,  suitable  to  the 
new  conditions,  directly  to  the  mechanism  controlling  the  direction 
of  motion  with  the  speed  of  the  engine,  so  as  to  work  the  engines 
directly  from  the  pilot-house  instead  of  from  the  engine-room  plat- 
form ? 

It  is  the  object  of  this  paper  to  show  that  such  a  connection  is 
practicable,  that  it  can  be  made  reliable  and  that  it  is  advisable,  on 
the  score  of  efficiency,  by  eliminating  chances  of  error  in  transmit- 
ted signals,  with  increased  rapidity  in  working  engines,  while  pre- 
venting damage  to  engines  and  lessening  the  chance  of  accidents, 
by  allowing  constant  general  inspection  while  under  way  by  those 
now  stationed  to  work  engines  by  hand  in  obedience  to  signals. 

The  following  is  the  plan  proposed  for  adoption  without  interfer- 
ing with  working  the  engines  exactly  as  at  present,  when  so  desired. 
When  the  principle  is  once  adopted  simplifications  can  easily  be 
arranged,  lessening  the  number  of  parts  to  suit  the  size  of  vessel 
and  the  different  types  of  engines. 

1st.  Connect  the  engine-room  telegraph,  modified  to  suit  the 
work,  or  a  special  connection  designed  for  the  purpose,  to  a  small 
pinion  or  suitable  gearing,  which  will  move  the  valve  of  a  small 
commercial  steam  steering  engine  the  full  extent  of  its  throw,  by 


the  movement  of  the  lever  in  the  pilot-house,  the  motion  being  so 
adjusted  that  the  "  atop"  position  of  the  lever  agrees  with  the  posi- 
tion of  the  valve  for  '  helm  amidships."  For  convenience,  call  this 
small  steam  steering  engine  the  "  regulator  engine."  The  pattern 
is  immaterial,  only  the  valve  must  be  specially  designed  to  move 
with  as  slight  friction  as  possible,  owing  to  the  small  travel  of  the 
lever. 

3d.  In  place  of  the  drum  on  the  regular  engine,  fit  a  shaft,  which, 
by  worm  and  gear  or  rack  and  pinion  movement,  will  move  a  frame 
sliding  in  horizontal  guides,  exactly  as  the  tiller  end  is  moved  by  a 
steam  steering  engine— the  middle  part  of  the  travel  of  the  frame 
corresponding  with  the  "  stop"  position  of  the  lever  in  the  pilot- 
house and  with  the  "amidships'"  position  of  the  valve  of  the  steam 
steering  engine  used  for  the  regulator  engine. 

3d.  To  the  frame,  called  for  convenience  the  "regulator,"  attach 
two  vertical  stiff  plates.  One  of  these  plates  has  guide  pieces 
riveted  on,  or  a  slot  cut,  in  which  a  cam,  moving  in  vertical  guides, 
slides.  This  cam  is  connected  with  the  valve  of  the  ordinary  re- 
versing engine  governing  its  motion.  The  other  plate  is  connected 
in  precisely  the  same  manner  with  the  main  throttle  valve.  The 
motion  of  both  cams  is  controlled  by  the  shape  of  the  slots  in  which 
they  work,  thus  regulating  the  position  of  the  valve  of  the  revers- 
ing engine  and  also  the  position  of  the  throttle.  For  every  position 
of  the  "regulator  '  there  is  but  one  position  of  the  throttle  valve 
and  one  position  of  the  reversing  engine;  also  these  positions  will 
be  exactly  those  required  for  the  most  efficient  working  of  the  par- 
ticular engine. 

During  the  middle  third  of  the  travel  of  the  "regulator,"  the  di- 
rection of  motion  of  the  engine  is  controlled  ;  the  outer  parts  of  the 
travel  regulate  the  speed  from  "slow"  to  "full  speed"  with  any  de- 
gree of  nicety  required. 

4th.  Arrange  simple  accessible  means  for  throwing  the  automatic 
engine  control  apparatus  out  of  action  on  the  shortest  notice,  al- 
lowing the  engine  to  be  worked  by  hand  as  at  present. 

There  is  one  mechanical  difficulty  that  interferes  with  this  plan 
at  present.  The  plan  proposed  for  using  these  engines  as  regulator 
engines  will  require  an  easier  movement  of  the  valve  than  is  usual 
with  commercial  steam  steering  engine  valves.  Manufacturers 
will  be  able  to  produce  easy  moving  valves  when  once  in  demand; 
the  more  readily  that  as  the  regulator  engine  in  this  plan  has  to 
move  only  two  light  valves  instead  of  a  heavy  rudder,  subjected  to 
violent  jerks,  a  very  small,  lightly  made  steam  steering  engine  will 
handle  the  engines  of  the  largest  battleship. 

Let  it  be  assumed  that  the  motion  of  the  pilothouse  lever  of  the 
ordinary  form  of  engine  telegraph  through  an  arc  of  90  degress  will 
give  a  motion  of  six  inches,  the  whole  travel,  to  the  valve  of  a  small 
"regulator"  engine  in  the  engine-room.  Then  it  necessarily  follows 
that  the  sliding  frame  or  regulator  can  be  made  to  follow  the  mo- 


Regulator  for  Controlling  Engines  from  Bridge^ 

tions  of  this  valve  exactly,  by  means  that  are  thoroughly  tested  and 
reliable.  Suppose  the  drum  of  the  steam  steering  engine  be  attached 
to  the  shaft  shown  in  6' .S',  Fig.  1,  which,  by  means  of  the  worm 
wheel,  O,  and  the  cogs,  H  H,  gives  a  rectilinear  motion  of  say  3  feet 
to  the  plates,  P  P  and  Pj  P,,  sliding  in  bracket,  B  B,  Figs.  1  and  2. 
The  movements  of  the  rod,  F,.  connecting  with  the  throttle,  are 
governed  by  the  guiding  ^lot,  T  T,  and  cam,  F,  Figs.  1  and  2.  The 
movements  of  the  rod,  G.,,  connecting  with  the  valve  of  the  revers- 
ing engine,  or,  preferably,  directly  to  the  links  of  the  main  engine, 
are  governed  by  the  guiding  slot,  E  E,.  and  the  cam,  G,  Figs.  1  and 
2,  in  the  plate  P,  P.^,  Fig.  2. 
(Two  separate  guide  slot  plates  are  shown  to  bring  out  principle.) 
The  figures  show  the  regulator  in  mid-position  with  the  steam 
shut  off  and  the  links  half  up.  The  shape  of  the  slots  and  their  re- 
lation to  each  other  would  be  determined  by  the  particular 
type  of  engine,  but  would  be  designed  for  the  most  effi- 
cient and  safest  handling.  The  location  of  the  regulator  engine 
would  be  such  as  to  allow  the  shortest  and  simplest  connections 
with  the  engine-room   telegraph.    It  could  be  under  the  engine- 
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room  floor  or  where  least  in  the  way.  The  location  of  the  sliding 
frame  would  be  close  to  the  engines,  where  least  in  the  way,  against 
a  bracket  shelt  on  a  bulkhead,  under  the  engine-room  floor,  or 
overhead— the  location,  except  for  convenience,  being  immaterial. 
The  motions  from  the  cams  to  the  reversing  engine  and  the  throttle 
are  communicated  by  bell-cranks  or  other  suitable  connections. 

The  auxiliary  machinery,  such  as  circulating  and  air  pumps,  can 
be  controlled  with  but  little  trouble  by  additional  slots  and  cams. 
In  fact,  all  routine  movements  now  performed  by  hand  successfully 
can  be  arranged  to  take  place  at  the  exact  time  required  for  etfi- 
cient  working  without  the  possibility  of  mistakes. 

No  provision  is  made  for  the  sending  of  any  return  signal  to  the 
bridge  while  working  automatically,  as  the  motion  of  the  engine 
will  show  on  the  "engine  indicators"  in  the  pilot-house,  and  will  be 
the  best  and  surest  indication  that  can  be  devised. 

In  case  it  be  assumed  that  the  engine  telegraph  cannot  be  made 
strong  enough,  or  the  friction  of  the  valve  with  its  resistance  re- 
duced sufficiently,  the  valve  on  the  regulator  engine  can  be  made 
to  move  by  a  lever  of  sufficient  power,  connected  with  the  valve  by 
means  similar  to,  but  lighter  and  simpler  than,  the  connections  to 
the  steering  engine  in  the  steering-engine  compartment. 

The  primary  ob.iect  of  the  automatic  working  of  the  main  engines 
directly  from  the  dock  is  increased  efficiency.  Time  will  be  saved 
by  its  use,  as  well  as  the  elimination  of  the  chance  of  accident 
from  misunderstanding  or  faulty  execution  of  signals.  Such  mis- 
takes have  happened  with  the  best  men  at  the  throttle,  and  may 
happen  again.  The  power  of  working  the  engines  at  all  times 
may  be  of  vital  importance.  A  small  piece  of  a  projectile  during 
battle  might  cut  even  a  small  auxiliary  pipe  filled  with  live  steam, 
which  might  make  an  engine-room  uninhabitable  before  steam 
could  be  shut  off.  The  dcttructiou  of  the  draught  might  fill  the 
compartment  with  poisonous  gases.  During  the  time  the  engine- 
room  was  thus  cleared  of  living  beings,  might  occur  a  critical  mo- 
ment when  the  safety  or  destruction  of  the  vessel  would  depend  on 
the  handling  of  the  engines  promptly.  The  plan  proposed  would 
allow  the  engines  to  be  controlled  the  same  under  such  conditions 
as  at  any  other  time. 

In  a  vessel  dependent  on  the  motion  of  the  engines  for  propul- 
sion, the  importance  of  the  proper  working  of  the  machinery  at  all 
times,  but  especially  in  action  or  in  times  of  danger,  cannot  be 
overestimated.  A  collision  or  a  torpedo  explosion  might  result  in 
such  danger  to  those  below  decks  that  the  engine-room  would  be 
cleared  on  account  of  the  possibility  of  going  down  with  the  ship. 
Control  of  the  engines  from  the  deck  would  prevent  the  loss  of  life 
due  to  the  vessel  sinking  while  going  through  the  water,  or  carry- 
ing down  those  remaining  at  the  post  of  duty  in  the  engine-room. 

Various  changes  will  suggest  themselves  to  experts  looking  over 
the  details  of  the  plan  here  proposed  for  speed  control.  The  details 
as  given  may  appear  cumbrous,  as  the  one  idea  has  been  to  make 
the  principles  clear,  and  this  could  be  done  only  by  sacrificing 
small  details  to  bring  out  the  general  effect.  Keeping  the  revers- 
ng  engine  available  for  use  when  desired  has  also  added  unneces- 
sary parts.  When  once  the  principle  is  adopted  there  will  be  time 
and  opportunity  for  introducing  improvements  In  many  directions 
to  save  room  and  get  rid  of  useless  parts. 

The  following  are  some  of  the  advantai;es  which  would  attend 
the  adoption  of  automatic  control  of  engines  : 

1st.  Avoidance  of  errorr  and  accidents  due  to  misunderstanding 
or  poor  execution  of  signals  from  deck. 

2d.  Quicker  working  of  the  main  engines,  since  the  motion  of  one 
lever  on  the  bridge  acts  directly  on  both  the  reversing  engine  and 
the  throttle.  The  engine  will  be  worked  in  the  same  time  it  now 
takes  to  make  the  signal. 

3d.  Complete  control  of  the  engines  while  steam  is  in  the  boilers, 
in  case  an  accident  to  a  steam-pipe  or  the  draught  makes  the  en- 
gine-room untenable,  or  a  serious  incident,  such  as  being  rammed 
or  torpedoed,  forces  those  in  the  engine  -room  to  leave  their  post. 

4th.  Greater  efficiency  in  handling  the  engine  with  increased  se- 
curity from  accidents  due  to  imperfections  in  the  machinery  or  its 
working,  by  allowing  those  now  stationed  strictly  on  the  engine 
platform  when  under  way  to  move  freely  about  the  engine-room, 
inspecting  all  parts  more  frequently. 

.5th.  Relief  from  constant  strain  of  those  now  stationed  to  watch 
engine-room  telegraph  when  under  way. 

6th.  Adaptability  to  any  form  of  engine  without  lessening  use- 
fmlness  of  present  system  of  reversing  engines  by  hand. 

7th.  Beady  return  to  existing  style  of  working  engine  when  so 
desired. 

8th.  Adaptability  of  present  connections  of  engine  telegraph  to 
new  system  of  working  engines  without  any  increase  in  number  of 
parts  or  the  use  of  untried  systems  of  connection. 

9th.  Exact  and  delicate  adjustments  of  speed  to  suit  the  exigen- 
cies of  squadron  evolutions  in  close  order. 


A  Water  Power  and  Compressed  Air  Transmission   Plant 

for  the  North    Star  Mining    Company,   Grass 

Valley,   Cal.* 


BT  ARTHUR  DE  WINT  FOOTE,   M.   AM.  SOC.  C.  E. 

Upon  the  prohibition  of  placer  mining  by  the  State  of  California, 
the  immense  canal  sy.stems  extending  over  the  western  slopes  of  the 
Sierra  Nevadas  were  left  without  a  purpose,  and  their  future  exist- 
ence depended  upon  a  new  use  for  water.  Out  of  this  necessity  has 
grown  a  business  of  selling  water  for  power  and  irrigation,  retain- 
ing the  original  methods  of  delivery  at  the  bank  of  the  canal  and 
miner's  inch  measurement.  The  price  of  water  is  approximately 
1  cent  per  1,000  gallons,  delivered  at  the  canal:  its  cost  for  power 
depends  upon  the  pressure  that  can  be  oi:)talned  from  it.  In  the 
case  of  the  North  Star  plant,  it  could  have  been  conveyed  directly 
to  the  mines  and  have  done  its  work  thereon  different  wheels  more 
or  less  adapted  to  the  varying  conditions  ;  but  there  is  a  certain  in 
convenience  and  danger  in  using  water  In  this  mannerunder  a  high 
pressure,  and,  moreover,  the  mines  are  on  a  hill.  So  it  therefore 
seemed  advisable  to  convey  the  water  directly  to  the  lowest  con- 
venient point,  obtain  the  power  there,  and  transmit  this  power  to 
the  places  where  it  was  needed. 

This  brought  forward  the  subject  of  transmission  of  power,  and 
electricity  was  naturally  suggested  first.  Visits  to  mines  in  opera- 
tion and  careful  study  and  Investigation  of  electrical  appliances 
for  underground  work,  especially  pumping,  finally  decided  the  au- 
thor in  favor  of  compressed  air.  The  latter  method,  under  the  con- 
ditions, was  believed  to  be  mo^t  economical  of  power,  least  liable 
to  accident  and  cheapest  in  first  cost.  Moreover,  almost  absolute 
security  against  stoppage  could  be  obtained  by  having  a  sec  of 
boilers  on  hand  ready  for  firing  up  in  case  the  water  power  or  air 
plant  gave  out,  for,  by  the  use  of  these  boilers  and  opening  and 
shutting  a  few  valves,  all  the  air  motors  become  equally  good 
steam  motors;  whereas,  with  electrical  transmission  an  entire  set 
of  steam  motors  would  have  to  be  provided  to  give  equal  security; 
or  as  the  air  and  steam  motors  are  the  same,  the  electrical  motors 
would  require  just  so  much  extra  expense  In  cost  of  plant  of  equal 
security  against  stoppage. 

The  water  supply  is  obtained  from  the  South  Yuba  Water  Com. 
pany,  at  a  point  on  their  canal  about  four  miles  from  Grass  Valley, 
Nevada  County,  Cal.  Thence  it  is  conveyed  about  2'.<  miles  to  the 
Empire  Mining  Company's  works  in  a  22-inch  riveted  iron  pipe, 
built  more  than  10  years  ago.  The  new  conduit  is  a  riveted  steel 
pipe,  20  inches  In  diameter,  joined  to  i  he  lower  end  of  this  old  one 
under  a  head  of  420  feet,  and  continues  7,070  feet  to  the  power-house, 
situated  at  the  lowest  convenient  point  on  Wolf  Creek,  just  below 
the  town  of  Grass  Valley,  where  a  head  of  775  feet,  or  a  static  pres- 
sure of  335  lbs.  per  square  Inch,  is  obtained.  The  capacity  of  this  pipe 
is  sufficient  to  develop  800  to  1,000  horse  power. 

At  the  power-house  there  is  a  Pelton  water  wheel,  18  feet  6  inches 
diameter,  running  on  a  10-inch  shaft,  to  which  a  duplex  compound 
air  compressor  is  connected  directly.  The  inital  cylinders  are  18 
inches,  and  the  second  cylinders  are  10  Inches  in  diameter,  with  a 
24-inch  stroke.  They  were  designed  to  run  at  110  revolutions  per 
minute,  and  require  283  horse  power  from  the  water  wheel. 

A  six-inch  lap-welded  pipe  conveys  the  air  at  90  pounds  pressure 
from  the  power-house  to  the  companj's  Stockbridge  shaft  on  Mas- 
sachusetts Hill,  800  feet  distant  and  125  feet  higher.  Here  it  is 
now  being  used  in  a  100  horse-power  cross-compound  Corliss  pneu- 
matic hoisting  engine,  and  a  75  horse-power  compound  pump,  be- 
side other  pumps,  blacksmith  forge,  drills,  etc. 

The  Pipe  Line— The  line  of  the  pipe  is  quite  crooked,  both  hori- 
zontally and  vertically.  It  is  laid  in  a  trench  four  feet  deep,  dug 
with  plows  and  scrapers,  except  where  too  stony,  and  the  ioint 
holes  were  dug  by  hand.  The  total  cost  of  all  the  work  of  burying 
the  pipe,  including  covering  a  large  portion  of  It  with  stone  from 
the  mine  dumps,  and  cement  masonry  wells  for  the  valves  and  for 
sustaining  the  pipes  around  bends,  amounted  to  approximately 
AG, 750. 27.  This  was  done  on  company  account,  after  refusing  bids, 
the  lowest  of  which  would  have  amounted  to  about  .*8,500.  An 
aqueduct  of  cement  masonry  across  Wolf  Creek  at  the  power-house 
is  not  included  in  this  estimate,but  was  built  on  company  account, 
and  cost  Si, 435. 

The  Risdon  Iron  and  Locomotive  Works  of  San  Francisco  manu- 
factured the  pipe  from  the  48  by  66  inch  sheets  (rolled  by  the  Central 
Mills  of  Harrisburg  from  slabs  furnished  by  the  Pennsylvania  Steel 
Company)  and  laid  it  complete  in  lengths  of  about  28  feet  in  the 

*  Abstraci  of  a  paper  re  id  before  the  American  Society  of  Civil  Engi- 
neers, June  2S,  1896. 
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trench  under  the  following  schedule,  the  longitudinal  seams  being 
double  riveted  by  hydraulic  riveters: 


Head  infect. 

Length. 

No.  B.  W.  G. 

Thickness. 

Rivets. 

Remarks. 

420  to  500 
5O0  to  60(1 
fiOO  to  700 
700  to  750 
750  to  775 
Receiver 

2.320  ft. 
2,110  tt.  6  in. 
1.158  It. 
1,201  ft. 
285  ft. 
40  ft. 

9 

8 
7 
6 
5 

0.148  in 
0.165  in. 
0.180  in. 
0.203  in. 
0.220  in. 
0.375  in. 

%  in. 
^in. 
/a  in. 
^in. 
Vs  in. 
I's  m. 

Cold  riveted 
Hot  riveted 

The  pipe  was  dipped,  after  being  made  into  lengths,  into  the 
usual  hot  asphaltum  mixture  and  P.  &  B.  paint  was  used  to  cover 
all  surfaces  not  protected  by  the  asphaltum  when  the  pipe  was  in 
place. 

About  1,000  feet  from  the  lower  end  a  12-inch  branch  with  a  gate  is 
put  in  for  possible  future  use,  and  near  it  is  a  20-inch  gate.  At  the 
lower  end  of  the  pipe  in  the  power-house  there  is  another  20-inch 
gate,  below  which  is  a  12-inch  branch  leading  to  the  Pelton  wheel,  and 
and  adjoining  this  is  the  receiver,  2  feet  in  diameter,  on  which  are 
the  air  chambers,  charging  tube  and  relief  valve.  The  air  chamber 
is  a  10-inch  lap-welded  tube  18  feet  long  standing  on  the  receiver, 
with  an  8-inch  gate  between.  The  charging  tube  is  similar,  but  8 
inches  in  diameter.  Both  have  2-inch  water  discharge  pipes  and 
gates,  and  by  proper  manipulation  of  the  gates  and  the 
operation  of  inlet  check  valves  on  top  of  the  tubes,  the 
air  chamber  may  be  filled.  Ordinarily  the  charging-tube  is 
filled  up  to  90  pounds  pressure  from  the  air  compressor  de- 
livery pipe,  and  then  raised  by  the  water  pressure.  It  is  found 
necessary  to  put  in  about  one-tenth  of  the  volume  of  the  air-cham- 
ber every  day.  Where  the  air  goes  is,  thus  far,  a  mystery,  as  no 
leak  has  been  discovered. 

Water  Wheel. — The  demand  for  direct  action  under  a  head  of  775 
feet  made  a  large  wheel  necessary  in  order  to  obtain  the  proper 
peripheral  speed  of  half  the  spouting  velocity.  The  manufacturers 
objected  seriously  to  undertaking  anything  over  15  feet  in  diameter; 
whereas  the  proper  speed  of  60  to  70  revolutions  for  the  compressors 
required  a  wheel  of  nearly  30  feet  diameter.  A  compromise  was 
finally  made  with  a  wheel  of  18  feet  6  inches  diameter,  and  a  com- 
pressor revolution  of  110  per  minute,  and  the  Pelton  Water-Wheel 
Company,  of  San  Francisco,  built  the  wheel  from  a  design  by  Mr. 
E.  S.  Cobb.  Had  the  design  been  prepared  sooner,  the  wheel  could 
have  been  made  30  feet  in  diameter  equally  well.  The  Pelton  Com- 
pany guaranteed  an  efficiency  of  8.5  per  cent,  at  full  load,  and  an 
average  of  75  per  cent,  from  half  to  full  load  of  the  theoretical  power 
of  the  water,  and,  at  the  same  time,  to  so  govern  the  wheel  that  it 
should  not  exceed  120  revolutions  nor  raise  the  air  pressure  above 
105  pounds  per  square  inch  in  case  of  accident  to  machinery  or  sud- 
den shutting  off  of  air.  The  rim  is  built  up  of  angles  and  plates 
riveted  together  to  break  joints.  It  weighs  about  6,800  pounds,  and 
is  held  concentric  with  the  shaft  by  12  pairs  of  radial  spokes  of  1}^- 
inch  rod  iron  held  by  nuts  to  the  cast-iron  hub.  The  driving  force, 
being  applied  to  the  rim,  is  transferred  to  the  hub  by 
four  pairs  of  2-inch  iron  rods,  so  arranged  as  to  form  a  truss. 
The  wheel  is  set  on  a  10-inch  shaft,  having  a  disk  crank  on  either 
end  and  connected  directly  to  the  compressors.  The  regulator  is  a 
floating  valve  actuated  against  excessive  velocity  by  the  ordinary 
ball  governor  and  against  excessive  air  pressure  by  a  spring  set  to 
move  when  the  air  pressure  in  the  delivery  pipe   exceeds  90  pounds. 

Repeated  tests  which  checked  very  closely  give  the  wheel  an 
efticiency  of  a  trifle  over  90  per  cent,  for  one-quarter,  one-half, 
three-quarters  and  full  loads.  Between  these  points  it  is  some- 
what less,  as  the  hood  coming  down  over  the  nozzle  tends  to  deflect 
the  water  as  well  as  hold  it  back,  and  decreases  the  efficiency.  It 
seems  probable  that  the  long  radius  of  the  wheel  accounts  for  the 
high  efficiency. 

Com2}ressors.—}>lT.  E.  A.  Rix,  of  San  Francisco,  who  has  made  a 
careful  study  of  air  compression,  designed  the  compressors,  and 
they  were  built  by  the  Fulton  Engineering  and  Ship-Building  Com- 
pany of  San  Francisco.  They  are  made  very  heavy,  to  stand  the 
high  piston  speed  required  by  the  conditions  of  the  water  power. 
Had  it  been  known  at  the  time  of  designing  this  plaut  that  a  wheel 
could  have  been  made  like  the  one  described,  a  diameter  of  30  feet 
instead  of  18  ft.  would  have  been  chosen  and  ihe  piston  speed  of 
the  compressors  reduced  accordingly.  The  compressor  cylinders 
are  18  and  10  inches  in  diameter  and  24  inches  stroke. 

The  most  novel  feature  of  these  machines  is  the  intercooler.  This 
is  made  up  of  49  soft  copper  pipes,  1  inch  in  diameter,  18  feet  long, 
each  with  a  stuffing  box  at  each  end  connected  with  manifold  cast- 
ings. The  air  delivered  from  the  first  cylinder  into  one  manifold 
passes  through  these  pipes  to  the  other  manifold,  from  which  it  is 


taken  to  the  second  cylinder.  The  whole  is  placed  in  the  wheel  pit 
directly  under  and  in  front  of  the  wheel,  so  that  the  water  dashes 
all  over  and  through  it.  The  air,  leaving  the  first  cylinder  at  a 
temperature  of  200  degrees  Fahr.,  passes  through  the  intercooler 
and  enters  the  second  cylinder  at  60  degrees,  slightly  cooler  than 
when  entering  the  first  cylinder.  The  temperature  is  again  raised 
to  204  degrees  on  leaving  the  second  cylinder  and  passing  into  the 
transmission  pipe,  showing  a  total  rise  in  temperature  of  382  de- 
grees Fahr. 

The  transmission  pipe,  conducting  the  air  at  90  to  100  pounds 
pressure  about  808  feet  from  the  compressors  to  works  at  the  mine, 
is  ordinarily  well  tubing  5^i  inches  in  diameter  inside.  At  the  mine 
there  is  the  ordinary  air  receiver  and  also  three  50-horse  power 
boilers  set  ready  for  steam,  which  are  used  for  receivers. 

The  air  is  taken  from  these  into  the  reheaters  designed  by  Mr. 
Rix  and  built  by  the  Fulton  Company.  It  requires  a  little  over  half 
a  cord  of  good  pine  wood  each  24  hours  to  heat  about  700  cubic  feet 
of  free  air  per  minute  to  a  temperature  3.50  to  400  degrees  Fahr. 
The  heated  air  passes  throueh  pipes  covered  with  mag- 
nesia and  hair  felt  to  the  first  cylinder  of  the  hoisting 
engine,  from  which  it  is  exhausted  back  into  the  upper  heater, 
where  its  temperature  is  again  brought  to  350  degrees,  whence 
it  passes  to  the  second  cylinder  at  30  pounds  pressure.  From 
this  it  is  exhausted  through  a  flue  to  the  change  house, 
where  it  is  used  for  heating  and  drying  clothes.  From  the  first 
heater  also  the  air  for  the  pump  is  conveyed  some  .300  feet  down  the 
shaft  in  a  similarly  covered  pipe.  It  receives  the  air  at  about  275 
degrees  and  exhausts  it  into  the  shaft  at  pbout  60  degrees,  thus 
giving  plenty  of  pure  cool  air  to  the  men,  without  the  usual  fans  or 
ventilators. 

There  is  a  direct-acting  donkey  pump  situated  in  another  shaft 
750  feet  distant,  to  which  air  is  carried  cold  in  a  2-inch  pipe  over  the 
surface.  An  old  hot  water  heater  is  used  as  a  reheater  for  the  air, 
and  consumes  12  sticks  of  pine  cord  wood  per  24  hours. 

The  hoisting  engine  is  a  compound  direct-acting  Corliss  of  100 
horse  power  with  cylinders  jacketed  for  hot  air,  and  is  calculated 
to  work  3,000  feet  down  an  incline  of  about  35  degrees. 

Efficiencies.— The  plain  tale  is  this.  There  is  304  theoretical 
horse  power  in  the  water  used  at  the  power  house,  the  work 
actually  accomplished  at  the  mine  amounts  to  203  horse  power,  and 
the  cost  of  reheating  is  ^3  per  day. 

Efficiency  of  compression  and  transmission  from 
water  wheel  to  motors,  and  not  including  cost  of 
reheating 


=  79.5  per  cent. 


Efficiency  of  compression  and  transmission  from 
theoretical  power  of  the  water  to  the  motors,  and 
not  includiog  cost  of  reheating 

Efficiency  from  the  water  wheel  to  and  through  the 
motors,  not  including  reheating 

Efficiency  from  the  theoretical  power  of  the  water, 
to  and  through  the  motors,  and  not  including  the 
cost  of  reheating 

Efficiency  of  compression  and  transmission  from 
water  wheel  to  motors,  including  the  cost  of  re- 
heating expressed  in  water  power 

Efficiency  of  compression  and  transmission  from 
the  theoretical  power  of  the  water  to  the  motors, 
including  the  cost  of  reheating  expressed  in 
water  power 

Efficiency  of  compression  and  transmission  from 
the  water  wheel  to  and  through  motors,  including 
cost  of  reheaiing  expressed  in  water  power 

Efficiency  of  compression  and  transmission  from 
the  theoretical  power  of  water  to  and  through 
the  motors,  including  cost  of  reheating  expressed 
in  water  power 


225.33 

283 

225.32 


304 

202.7 

283 

202.7 

304 

225.32 

307.66' 

225  32 
329 

202.7 
307.66 

202.7 
329 


:  74  per  cent. 
:  71.6  per  cent. 

=  66  per  cent. 

:  73  per  cent. 

:  68.1  per  cent. 
=  65.5  per  cent. 

61.6  percent. 


Horse  power  of  air  at  works  after  reheating 225.32 

Horee  power  delivered  to  compressors  by  water  wheel 283 

Theoretical  horse  power  of  water  used  on  the  wheel 304 

Horse  power  of  work  actually  done  by  the  motors 202.7 

The  horse  power  delivered  by   the  water  wheel   to  the 

compressor,  to  which  is  added  the  hoi se  power  (24.661 

which  the  cost  of  the  wood  used  in  reheating  would 

buy  in  water 307.66  =  283  -|- 24.66 

The  theoretical  horse  power  of  the  water  used  on  wheel 

added  lo  the  horse  power  (21.66)  which  the  cost  of  the 

wood  used  in  reheating  would  buy  in  water 329  =  304  -f-  24.66 

It  may  be  urged  that  the  conditions  are  particularly  favorable 
to  compressed  air,  as  the  transmission  is  short  and  the  power  is  not 
needed  for  tramways  or  lighting.  But  were  it  20  miles  instead  of 
1,000  feet,  it  is  thought  by  the  author  that,  taking  the  whole  plant, 
compressor,  transmission  pipe  and  motor,  as  against  generator, 
transmission  wires,  transformers  and  electric  motors,  the  air  will 
prove  cheaper  in  first  cost,  higher  in  efficiency,  less  liable  to  acci- 
dent, and  less  expensive  to  operate  and  maintain. 
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LOCOMOTIVE  EXHAUST   PIPES  AND 

SMOKESTACKS.* 

BY  INSPECTOR  TROSKE. 


TABLE  XX  I. 


(Contirmed  fiom  Page  137.) 
We  will  now  compare  the  full-length  waist-.shaped  stacks  with 
those  that  have  been  shortened,  so  that  we  will  obtain  values 
similar  to  those  brought  together  above.  As  an  example  of  the 
full-length  stack,  we  take  one  with  a  diameter  of  14.76  inches,  an 
inclination  of  ^i,.^  nozzle  distance  of  18.9  inches  and  one  15.75  inches 
in  diameter,  an  inclination  of  ^2^  nozzle  distance  30.71  inches,  and 
shortened  11.81  inches ;  also  one  shortened  like  the  above  11.81 
inches,  but  having  a  diameter  of  14.76  inches,  an  inclination  of  J,  a 
nozzle  distance  of  18.9  inches,  and  one  15.75  inches  in  diameter, 
shortened  17.8  inches,  the  inclination  being  J  and  the  nozzle  dis. 
tance  24.88  inches.  These  are  grouped  in  Table  XX. 
TaBLE  XX. 


Full  length 

Waist  diameter 
=  U.7B  iDChes. 

Shortened 
11.42  inches. 
Waist  diameter 
=  15.73  inches. 

Inches.                        Inches. 

^n^ii,"*'!   d    =14:76  Nozzle  aiam-f    3.94 
tion„(^^_  =  15.7j      eters  ...   .1    1.74 

Inches. 

3.25 
4.06 

Inches. 

3.15 
3.91 

Shortened 
11.81  inches. 

Shortened 
17.80  inches. 

Inches.                      Inches. 

'°mI^*t|  d    =  14.;6  Nozzle  diara- f    S.94 
"°°  A  dy=  15.75      elers 1   1 .74 

Inches. 

2.13 
2.83 

Inches. 

2.11 
2.76 

Further  examples  are  also  given  by  the  diagrams  of  Plates  III. 
and  IV.  as  well  as  by  the  group  of  stacks  given  in  Fig.  41. 

The  preceeding  values  for  the  vacuums  were  obtained  entirely  in- 
dependently of  each  other,  on  the  experimental  apparatus,  and  in 
each  group  of  stacks  comparisons  are  made  with  equal  nozzle  diam- 
eters. The  diflerence  of  a  few  hundredths  of  an  inch  can  make  no 
real  difference  in  practice.  Hence  we  may  draw  the  following  con- 
clusion: 

The  shape  of  the  foot  of  the  stack  is,  for  about  the  lower  third  of 
the  total  height  of  the  stack,  u-ithout  any  noteworthy  influence 
upon  the  action  of  the  air,  provided  that  the  current  ot  steam  xvith 
its  surrounding  mantle  of  air  finds  a  free  entrance  into  the  stack. 

It  is,  therefore,  practically  speaking,  a  matter  of  no  importance 
whether  the  base  ot  the  stack  is  cylindrical  or  conical  in  form,  pro- 
vided only  that  it  is  large  enough.  In  this  connection,  it  may  be 
said  that  in  locomotive  practice  we  frequently  find  a  conical  stack 
setting  upon  a  cylindrical  base.  It  is  always  well,  however,  to  use 
a  slightly  wider  foot  under  a  conical  stack,  since,  when  steam  is 
being  raised  as  well  as  when  the  locomotive  is  running  without 
steam,  it  creates  a  slight  draught  of  the  products  of  combustion, 
(f.)     Condensations  Emitted  from  the  Experimetitcd  Stacks. 

A  peculiar  phenomenon  connected  with  these  experiments  with 
the  apparatus  was  the  shower  of  condensed  water  blown  from  the 
stack  and  which  has  already  been  mentioned  in  Section  II.  It 
started  from  a  certain  position  of  the  nozzle.  Lower  temperature 
affected  the  shower  somewhat,  but  in  the  hottest  months  of  the 
summer  there  was  but  comparatively  little  difference.  The  larger 
the  nozzle  opening  the  earlier  the  phenomenon  appeared,  that  is  to 
say,  the  shorter  the  nozzle  distance  up  to  the  smallest  section. 

The  shower  usually  began  feebly,  increased  with  the  decreasing 
distance  of  the  nozzle  and  finally  degenerated  into  a  perfect  down- 
pour of  water.  From  this  it  appears  that  the  current  of  steam  assumes 
the  shape  of  a  cone,  and  in  cylindrical  or  slightlj-  conical  stacks  it 
impinges  sharply  against  the  sides,  and  is  here  partially  condensed 
and  that  a  portion  of  the  water  that  is  mingled  with  the  jet  is  also 
thrown  against  the  sides.  This  contact  gains  in  force  the  shorter 
the  nozzle  distance  and  the  smaller  the  upper  diameter  of  the  stack, 
as  compared  with  its  total  length  measured  from  the  nozzle.  The 
greater  the  flare  of  the  stack  the  later  does  the  shower  begin  and 
the  weaker  it  is,  the  smallest  diameter  remaining  the  same.  For 
example,  take  a  nozzle  diameter  of  4.74  inches,  with  a  stack  having 
an  inclination  of  I  and  a  minimum  diameter  of  15.75  inches,  with  a 
nozzle  distance  of  3  feet  8.11  inches,  and  compare  it  with  a  stack 
having  an  inclination  of  jV  and  a  minimum  diameter  of  29.92  inches. 

Table  XXI.  givei  the  results  ot  such  a  compirison. 

*  Paper  read  before  the  German  Society  of  Mechanical  Engineers,  and 
published  in  Olasers  Annalenfur  Oewerbe  ■und  Bauwesen. 
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23.62 
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Remarks:  Cylindrical  stacks  lof  from  13.78  inches  to  15.75  inches  in  di- 
ameter began  to  throw  water  at  a  nozzle  position  of  18.9  inches,  but  when 
the  diameier  was  increased  to  14.76  inches,  the  first  water  appeared  at 
20.47  inches,  the  nozzle  diameter  in  both  cases  being  3.94  inches,  and  at  15.75 
inches  diameter  with  nozzles  of  3.94  and  4.33  inches  diameter  water  ap- 
peared at  22.05  inches  for  1  he  first  and  20.47  inches  for  the  second. 

It  may  be  remarked,  that,  in  consequence  of  faulty  observation, 
the  first  appearance  of  water  may  possibly  have  occurred  earlier 
here  and  there,  than  is  indicated  in  this  table. 

In  these  experiments,  that  position  of  the  nozz'e  was  always  re- 
corded at  which  the  first  drops  of  water  were  thrown  in  a  circle 
from  the  mouth  of  the  stack.  It  was  also  recognized,  that  for  a 
given  stack,  when  this  began,  the  diameter  was  already  too  small 
for  the  size  ot  the  nozzle  or  the  nozzle  distance  was  too  great. 

In  order  that  we  may  obtain  dimensions  that  are  serviceable  from 
Table  XXI.,  we  must  always  keep  the  nozzle  below  the  point  where 
water  appeared,  which  means  that  we  must  choose  a  nozzle  position 
for  a  lower  efficiency  than  that  given  in  the  table.  (The  rules  given 
in  Section  III.  on  the  determination  of  the  nozzle  position  supply 
values  which  underlie  the  tabulated  figures. 

Similar  experiments  conducted  with  locomotives  show  this 
throwing  of  water  to  be  only  occasional  with  small  stacks,  and  even 
then  it  does  not  occur  in  any  great  quantity.  The  reason  for  t  his 
is  simply  that  the  current  of  steam  is  surrounded  by  an  envelope  of 
the  hot  products  of  combustion  by  which  it  is  partially  dried  and 
by  which  the  sides  of  the  stack  are  also  heated. 

It  was  further  shiiwn  that  the  same  stack,  which  threw  quantities 
of  water  from  the  apparatus,  was  even  more  strongly  inclined  to 
throw  sparks  from  the  locomotive.  The  latter  may  be  taken  to  be 
due,  in  the  first  place,  to  the  vacuum  being  too  high,  but  it  is  also 
dependent  upon  the  depth  of  the  bed  of  the  fire,  the  kind  of  fuel 
used  (whether  coarse  or  fine,  smooth  or  gritty,  wet  or  dry),  also  the 
size  of  the  grates  and  the  air  passages  between  the  bars;  the 
number,  diameter,  and  length  of  the  tubes,  and  the  running 
speed,  all  of  which  are  matters  of  considerable  importance;  the 
reason  for  which  is  that  because,  in  general,  the  faster  the  speed 
the  weaker  the  impulse  of  each  exhaust,  although  they  follow  each 
other  with  greater  rapidity,  therefore  the  draft  is  more  even  and 
gentle  than  where  there  is  a  greater  interval  between  the  impulses. 
But  according  to  all  observations  the  ratio  existing  between  the 
stack  and  the  nozzle  exerts  an  influence  of  the  first  order.  A  stack 
that  is  too  large  relatively  to  the  diameter  of  the  nozzle  cannot  ex- 
ceed and  may  not  even  equal  the  vacuum  produced  by  a  smaller 
stack  and  a  larger  nozzle. 

A  larger  stack  has  a  further  advantage  in  comparison  with  a 
smaller  one  on  account  of  its  efficiency  in  tending  to  free  the  tubes 
from  dirt,  for,  in  raising  steam  in  a  locomotive,  the  products  of  com- 
bustion are  more  easily  passed  through  it,  and  while  running  down 
long  grades  without  steam  with  the  engine  reversed,  the  injurious 
sucking  of  the  smokebox  gases  into  the  cylinder  is  greatly  modified. 

A  connection  between  the  water  thrown  from  the  apparatus  and 
the  sparking  on  a  locomotive  .seems  to  lie  in  the  fact  that  the  water 
throwing  was  merely  a  characteristic  of  the  stacks  with  which  the 
experiments  on  the  apparatus  were  conducted.  If,  under  prac- 
tically the  same  conditions,  one  stack  gives  a  higher  value  for  the 
vacuum  than  another,  the  first,  regarded  independently  of  the 
absolute  size  of  the  stack,  is  superior  to  the  other  from  a  practical 
standpoint,  if  it  does  not  throw  water  from  the  apparatus  or  spark 
more  or  less  upon  the  locomotive.    From  this  we  conclude  that. 

The  absolute  value  of  the  vacuum  is  not  the  determining  feature 
in  settling  the  efficiency  of  the  shape  of  the  stack. 

A  few  examples  will  assist  in  making  this  clearer: 

1.  As  the  first  fruits  of  the  experimental  apparatus  were  pro- 
duced we  found  that,  with  a  nozzle  opening  of  4.74  inches  and  a 
location  of  21.65  inches  below  the  bottom  of  a  stack  having  an  in- 
clination of  ^2,  the  vacuum  produced  was  superior  to  that  of  a 
stack  having  an  inclination  of  J,  a  fact  which  was  proved  on  a  few 
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locomotives  in  service.  These  had  conical  stacks,  with  an  inclina- 
tion of  J,  a  diameter  of  13.78  inches,  a  nozzle  4.74  inches  in  diameter, 
located  19.68  inches  below  the  bottom.  A  sheet-metal  lining  with 
an  inchnation  of  i\  was  built  into  this  stack  of  I  inclination  on  the 
locomotive,  as  shown  by  the  dotted  lines  of  Fig.  45.  Then,  instead 
of  the  efficiency  rising,  as  would  have  been  expected,  it  not  only 
remained  the  same,  but  was  accompanied  by  a  few  other  circum- 
stances. The  locomotive  exhibited  a  tendency  to  throw  sparks  and, 
according  to  the  driver,  an  inclination  to  eject  water  as  well.  In 
consequence  of  this  the  lining  was  removed  and  it  was  decided  to 
substitute  for  the  linmg  with  its  ^\  inclination  a  stack  of  ^^  inclina- 
tion and  having  a  larger  bottom  diameter.  Instead  of  13.78  inches 
it  was  made  15.36  inches. 

In  the  same  way  two  express  locomotives  having  nozzles  5.51 
inches  in  diameter,  located  19.68  inches  below  the  bottom  of  the 
stacks  which  had  a  diameter  of  15.75  inches  and  an  inclination 
of  J,  were  fitted  with  cylindrical  linings.  Although  a  higher 
vacuum  was  obtained  with  the  cylindrical  stack  on  the  apparatus 
than  with  stacks  of  either  |  or  /j  inclination,  and  consequently  it 
would  have  made  a  similar  showing  with  those  of  I  inclination, 
the  lining  was  not  kept  upon  either  locomotive,  since  it  developed 
the  same  peculiarities  that  the  -^^  lining  had  in  the  stack  of  13.78 
inches  diameter. 

The  reason  for  these  failures  was  first  shown  at  a  later  period, 
when  the  connection  between  the  throwing  of  water  on  the  appa- 
ratus and  the  sparking  on  the  locomotive  was  discovered.  We  can 
now,  without  any  further  explanation,  and  with  the  aid  of  Plate 
II.  and  Table  XXI.,  see  that  the  stack  of  13.78  inches  diameter,  an 
inclination  of  I'j  and  a  nozzle  diameter  of  4.74  inches,  threw  water 
when  the  nozzle  distance  was  20.47  inches,  while,  on  the  other 
hand,  the  one  having  an  inclination  of  J  showed  its  first  water  at 
26.77  inches. 

In  the  same  manner  the  cylindrical  stack,  15.75  inches  in 
diameter,  threw  water  with  a5.51  inch  nozzle  located  at  18.9  inches, 
and  at  the  same  point  the  conical  stack,  with  an  inclination  of  ^j, 
threw  water  and  sparks,  so  that  it  is  safe  to  consider  that  this  will 
begin  at  shorter  nozzle  distance  with  the  cylindrical  stack,  while  a 
stack  of  J  inclination  (drawing  our  conclusions  from  the  perform- 
ance of  the  one  with  J)  neither  throws  water  nor  sparks  at  19% 
inches.  Hence,  as  we  shall  see  later,  it  will  not  do  to  use  a 
cylindrical  stack  of  the  same  diameter  as  the  smallest,  having  an  in- 
clination of  J,  but  it  should  be  somewhat  larger,  that  is  about  16  9 
inches  instead  of  15^4  inches. 

2.  A  few  old  Erfurt  passenger  and  freight  locomotives  were  in 
the  main  shops  at  Templehof  and  equipped  with  stacks  like  that 
shown  in  Fig.  46.    These  were  replaced  oy  others  like  those  shown 
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in  Figs.  47  and  48.  The  result  was  that  the  locomotives  with  the 
larger  stack  and  shorter  nozzle  distance  tore  their  fires  very  much 
less  and  were  better  steamers  than  before.  Also  in  a  few  of  these 
locomotives  which  had  previously  shown  a  tendency  to  heat  the 
smokebox  sheets  to  red  heat,  that  difficulty  was  entirely  overcome. 

Table  XXI.  shows  that  the  stack  11.81  inches  in  diameter,  and 
having  an  inclination  of  \  with  a  nozzle  3.94  inches  in  diameter 
threw  water  when  the  nozzle  distance  was  23.62  inches,  and  this 
would  be  even  more  likely  to  occur  with  the  distance  of  28.74  inches, 
as  shown  in  Fig.  46. 

3.  The  stacks  of  the  new  Erfurt  passenger  and  fast  freight  loco- 
motives have  the  dimensions  given  in  Fig.  49.  They  are  good 
steamers,  and  when  working  easily  they  throw  no  sparks,  though 
they  probably  would  with  a  later  cut-off  (25  or  more).  In  order 
that  the  observations  set  forth  in  Table  XXI.  might  be  tested  by 
actual  locomotive  service,  five  stacks  were  made  in  the  last-named 
workshops,  that  are  illustrated  by  Figs.  50  to  54,  and  in  the  winter 
of  1895  they  were  applied  to  two  of  these  locomotives  and  tested 
under  unfavorable  conditions  of  weather  with  the  same  nozzles, 
which  had  a  diameter  of  5.12  inches,  with  a  bridge  .31   inches  wide 


across  the  opening,  thus  making  it  the. equivalent  of  a  nozzle  4.94 
inches  in  diameter.  With  the  stack  shown  in  Fig.  50  the  locomo- 
tive steamed  better  than  before,  but  it  also  threw  more  sparks. 
The  latter  feature  was  true  to  a  still  greater  extent  when  they 
applied  the  cylindrical  stack  15.75  inches  in  diameter,  that  is  shown 
in  Fig  51,  which  was  on  that  account  soon  removed.  The  spark 
throwing  diminished  very  considerably  on  tho  application  of  a 
waist  of  the  same  diameter  in  connection  with  a  conical  portion 
having  an  inclination  of  %,  as  shown  in  Fig.  52,  and  a  cylindrical 
with  a  diameter  of  18K  inches,  as  seen  in  Fig.  53. 

T 


nx 


pi^-STT-^ 

1 

\ 

1 

J 

1      - 

1 

^/fi-J  ^ 

&: 


Stacks  of  Erfurt  Locomotives-Figs-  49  to  52. 

The  generation  of  steam  with  both  stacks  was  also  so  good  that 
the  driver  asked  to  have  the  experimental  stack  left  upon  the  en- 
gine. Finally  with  the  form  illustrated  by  Fig.  54  the  throwing  of 
sparks  reached  its  maximum.  It  was  to  have  been  foreseen  that 
the  stack  in  question  should  not  give  the  best  results,  but  rather 
serve  as  a  proof  of  the  assertions  made  above.  On  account  of  the 
small  diameter  of  the  waist  it  was  necessary,  according  to  Plate  I, 
to  diminish  its  length  to  25.59  inches  with  a  nozzle  distance  of  18.9 
inches,  thus  making  the  total  height  44.49  inches,  with  a  very  rapid 
flare,  measurements  chosen  on  the  basis  of  Plates  II.  and  III. 

Throughout  the  fourteen  days  of  the  test,  which  was  during  an 
unfavorable  condition  of  the  weather,  the  stack  caused  i;he  engine 
to  steam  well,  but  of  all  six  of  the  stacks  that  were  tried  it  threw 
the  greatest  quantity  of  sparks,  as  we  have  already  said,  as  well  as 
unburned  particles  of  coal. 

A  comparison  of  the  curves  of  this  stack  as  shown  in  Plate  II.,  in 
which  we  bring  together  and  observe  stacks  with  inclinations  of 
J,  4,  5  and  J,  and  see  that  by  the  application  of  a  bridge  to  the 
mouth  of  the  nozzle  the  water  throwing  begins  with  a  shorter 
nozzle  distance  than  that  given  in  Table  XXI.;  this  comparison 
then  gives  the  following  results: 

A  stack  of  14.76  inches  diameter,  with  an  inclination  of  J,  and  a 
nozzle  distance  of  25  inches,  threw  no  water. 

A  stack  of  15.75  inches  diameter,  with  an  inclination  of  jV  and  a 
nozzle  distance  of  19.68  inches,  threw  water. 

A  stack  of  15.75  inches  diameter,  cylindrical  in  form,  with  a  nozzle 
distance  of  19.68  inches,  threw  water. 

A  stack  of  15.75  inches  diameter,  with  an  inclination  of  J  and  a 
nozzle  distance  of  23.62  inches,  threw  no  water. 

A  stack  of  18.5  inches  diameter,  cylindrical  in  form,  and  a  nozzle 
distance  of  22.44  inches,  threw  no  water. 

A  stack  of  12.8  inches  diameter,  with  an  inclination  of  J  and  a 
nozzle  distance  of  18  9  inches,  threw  water. 

The  three  water-throwing  stacks  here  indicated  are  the  same  that' 
upon  locomotives  in  service,  threw  the  most  sparks,  and  which 
were  also  the  ones  that  began  throwing  them  the  first,  while,  with 
the  other  three  stacks,  the  opposite  set  of  conditions  prevailed. 

A  connection  between  water-throwing  on  the  apparatus  and 
spark-throwing  on  the  locomotive  has,  therefore,  been  demon- 
strated to  exist  beyond  all  peradventure. 

(To  be  Confinuecl.) 
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Figi  1.— Perspective  View  of  the  Brill  Passenger  Trucks 


A  "Perfect"  Truck  for  Passenger  Cars. 

During  the  recent  conventions,  which  were  held  at  Saratoga, 
Messrs.  J.  G.  Brill  &Company,  of  Philadelphia,  exhibited  a  very  well 
made  model  of  a  new  truck  which  they  are  now  introducing  on 
steam  and  electric  roads,  and  which  has  some  novel  features,  and 
for  which  some  important  advantages  are  claimed. 

Fig.  1  represents  a  prospective  view  of  one  of  these  trucks,  Fig.  2  is 
a  side  view,  drawn  in  outline.  Fig.  3  a  diagrammatic  cross-section, 
and  Fig.  4  a  view  of  an  elastic  swing-hanger,  which  is  one  of  the 
peculiar  features  of  the  truck. 


shown  between  the  two  front  wheels  in  Fig.  1.  The  interior  springs 
are  double  elliptics,  but,  of  course,  spiral  springs  could  be  used  if 
it  was  thought  desirable  to  do  so.  Two,  three  or  four  such  springs 
may  be  used  on  each  side. 

From  the  description  it  is  obvious  that  the  spring-plank  and 
equalizers  can  all  swing  laterally  in  the  stirrups,  which  form 
spring  swing-links.  The  load  rests  primarily  on  the  interior  ellip- 
tics, or  whatever  kind  of  springs  are  used  in  that  position.  It  is 
then  transmitted  to  the  spring-hangers,  and  from  them  to  the 
journal  springs.  This  gives  a  very  great  degree  of  elasticity  to  the 
truck,  and  enables  it  to  adjust  itself  with  a  minimum  amount  of 


Fig.  2.— Side  View  of  Brill  Passenger  Truck. 


Fig.  4. -Elastic  Swing  Hanger. 


The  principle  of  the  construction  of  the  frame  resembles  that 
which  has  so  long  been  adopted  for  locomotive  frames.  For  steam 
cars  they  are  forged,  and  for  electric  roads  they  are  cast  of  steel. 

The  top  bar  or  wheel  piece  consists  of  a  single  bar,  which  extend- 
from  one  of  the  journal  boxes  to  the  other,  as  shown  in  Figs.  1  and 
2.  On  this  bar  jaws  are  forged  or  cast  to  receive  the  journal  boxes 
and  ou  the  outermost  ones  an  extension  is  added  to  which  T-iron 
end  pieces  are  bolted,  which  connect  the  two  frames  together,  and 
from  which  the  brake  beams  are  suspended.  The  upper  or  main 
bar  of  the  frames  have  lugs  forged  on  them  between  the 
jaws  and  as  near  to  them  as  may  be  practicable.  To  these  the 
swing  links  are  attached.  These  are  of  a  somewhat  peculiar  con- 
struction, which  is  shown  clearly  in  Figs.  1  and  4.  They  each  con- 
sist of  an  open  cast-steel  stirrup,  which  receives  an  eight-inch 
spiral  spring,  having  a  follower  nut  on  top,  into  which  an  eyebolt 
is  screwed,  the  lower  end  of  which  is  connected  to  the  equalizing 
lever.  The  stirrup  has  an  eye  in  its  upper  end,  by  which  ic  is  at- 
tached by  a  bolt  to  the  lugs  on  the  wheel  piece.  The  weight  which 
is  carried  by  the  equalizer  is  transmitted  to  the  eyebolt  and  thence 
to  the  spring,  which  acts  as  an  elastic  bearing,  at  the  same  time 
the  stirrup  can  swing  laterally  on  the  bolt  which  passes  through 
its  upper  end,  as  indicated  on  the  left  side  of  Fig.  3.  The  equal- 
izers are  made  with  pivotal  ends,  which  enter  the  eyes  on  the 
lower  ends  of  the  stirrups. 

The  spring-plank  consists  of  two  Z-shaped  bars,  shown  by  dotted 
lines  in  Fig.  2,  and  filled  with  wood.  These  are  rigidly  fastened  to 
the  equalizers,  which  can  swing  on  the  stirrups  or  links,  and  the 
spring-plank  moves  with  it.  The  transoms  consist  of  angle-iron 
bars,  which  are  fastened  to  lugs  ou  the  forged  frames,  but  in  the 
cast-steel  frames  are  fastened   by   angle   plates,  one  of  which   is 


disturbance  to  the  inequalities  of  the  track.  The  equalizers  have 
also  the  effect  of  distributing  the  load  equally  on  the  two  wheels 
on  each  side  of  the  truck,  no  matter  what  the  vertical  position  of 
any  of  the  wheels  may  be. 

Owing  to  the  fact  that  the  load  primarily  rests  on  the  equalizers, 
and  by  them  is  transmitted  to  the  main   frames  at  points  close  to 


Fig.  3-— Brill  Passenger  Truck. 

the  jaws,  these  frames  are  subjected  :o  less  strains  than  they 
would  be  if  the  load  rested  on  them  about  midway  between  the 
wheels.  The  T-iron  end  pieces  and  the  attachment  of  the  transoms 
to  the  wheel  pieces  or  side  frames  affords  a  very  effective  means  of 
holding  the  truck  square. 

The  result  of  the  lateral  and  vertical  adjustibility  of  these  trucks 
is  that  they  are  reported   to   have   great  "adherence"  to   the  track 
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that  even  on  very  rough  roads  they  have  been  found  to  be  safe,  and 
to  ride  vpith  great  ease  and  comfort  to  passengers.  Messrs.  J.  G. 
Brill  &  Company,  the  well-known  car  builders  of  Philadelphia,  are 
the  .sponsors  for  this  truck,  and  are  now  supplying  it  for  both  steam 
and  electric  roads. 


The  Railroad  Itlaster  Blacksmiths'  Association. 


The  annual  meeting  of  the  National  Railroad  Master  Blacksmiths' 
Association  will  be  held  at  Chicago,  beginning  at  10  o'clock,  Sept. 
1,  1896,  at  the  Tremont  House.  A  specially  interesting  programme 
of  pertinent  topics  has  been  prepared.  Arrangements  have  been 
made  whereby  they  secure  a  rate  of  $2  per  day  at  the  Tremont  House, 
which  will  be  official  headquarters.  It  is  located  on  the  corner  of 
Lake  and  Dearborn  streets,  Chicago.  Members  will  kindly  notiiy 
Mr.  John  Buckley,  of  the  Illinois  Central  Railroad  shops,  Chicago 
111.,  whether  they  intend  to  attend  the  convention,  also  if  they  are 
going  to  be  accompanied  by  members  of  their  family,  and  how 
many.  This  will  give  Mr.  Buckley  an  opportunity  to  make  proper 
arrangements  with  the  manager  of  the  Tremont  House. 


The  Origin  of  Pneumatic  Tires. 


In  an  article  in  the  Lidiarubber  World  Hawthorne  Hill  says: 
One  can  readily  believe  that  the  attention  of  visitors  to  the  fash- 
ionable parks  in  London,  at  a  certain  period  just  a  half-century 
ago,  was  "  much  attracted "  by  the  appearance  among  the  gay 
equipages  of  a  certain  brougham,  after  reading  the  contemporary 
descriptions  of  the  latter.  The  vehicle  had  been  constructed 
without  springs,  but  its  chief  novelty  lay  in  certain  "improve- 
ments" patented  by  a  civil  engineer  of  Middlesex  County,  named 
Robert  William  Thomson,  in  the  shape  of  what  he  called  "  noise- 
less tires."  They  were,  in  fact,  the  pioneer  pneumatic  tires,  and 
the  inventor  bad  boldly  started  out  to  exhibit  them  on  the  wheels 
of  a  brougham  weighing  nearly  1,200  pounds.  The  present  time 
marking,  as  it  does,  the  semi-centennial  of  so  many  important 
applications  of  indiarubber,  seems  a  proper  occasion  for  recalling 
Thomson's  "  patentaerial  wheels,''  though  it  is  not  proposed  to 
connect  their  invention,  by  any  link,  with  the  pneumatic  tires 
which  have  become  so  successful. 

"  The  nature  of  my  invention,"  says  Thomson  in  his  speci- 
fication, No.  10,990  of  1845,  "  consists  m  the  application  of  elas- 
tic bearings  round  the  tires  of  wheels  of  carriages,  rendering  their 
motion  easier,  and  diminishing  the  noise  they  make  while  in 
motion.  I  prefer  employing  for  tlie  purpose  a  hollow  belt  com- 
posed of  some  air-tight  or  water-tight  material,  such  as  caout- 
chouc or  gutta-percha,  and  inflatmg  it  with  air,  whereby  the 
wheels  will  in  every  part  of  their  revolution  present  a  cushion 
of  air  to  the  ground,  or  rail,  or  track,  on  which  they  rim." 

This  elastic  belt,  as  Thomson  called  his  inner  tube,  was  com- 
posed of  several  thicknesses  of  canvas,  each  "  saturated  and  cov. 
ered  on  both  sides  with  indiarubber  or  gutta-percha  in  a  state  of 
solution,"  laid  one  upon  another,  and  each  "  cemented  to  the 
one  immediately  below  it  by  a  solution  of  indiarubber  or  gutta- 
percha, or  other  suitable  cement." 

How  the  edges  were  joined  to  complete  the  belt  as  a  tube  is  not 
mentioned. 

But  it  was  the  outer  casing  or  cover  that  first  caught  the  public 
eye,  and  to  understand  its  construction  one  must  refer  to  the 
drawings.  A  represents  the  end  of  a  spoke;  B  is  a.  section  of  the 
wooden  felloe,  much  broader  than  usual,  and  tired  with  steel;  C 
is  the  inner  tube,  and  D  is  the  leather  shoe.  The  latter  was  built 
upon  the  wheel  by  attaching  two  long  strips  of  leather  to  the 
whole  circumference,  with  bolts  inserted  through  the  felloe  and 
steel  tire  at  every  few  inches.  The  outer  edges  of  these  strips 
were  brought  together  over  the  inner  tube  and  riveted  together, 
after  which  the  tirewas  complete. 

Or  a  third  strip  of  leather  might  be  used,  as  shown  in  the  draw- 
ing to  the  right,  being  riveted  to  one  of  the  base  pieces  and 
laced  to  the  other.  A  pipe  through  which  to  inflate  the  inner 
tube  was  passed  at  one  place  through  the  tire  of  the  wheel,  and 
fitted  with  an  air-tight  screw  cap.  In  the  lower  drawing  is 
shown  the  •' condenser '"  used  for  inflating  the  tube.  It  was  the 
size  of  Thomson's  tires,  next  to  the  noiselessness  of  the  wheels. 


that  most  attracted  atlentior.  They  were  about  5  inches  in  diam- 
eter, intended  to  be  so  inflated  as  to  keep  the  tire  of  the  wheel 
2+ inches  from  the  ground,  which  was  thought  to  be  "  sufiScient 
to  admit  of  the  wheels  passing  over  any  stones  or  other  matters 
projecting  beyond  the  general  level  of  any  ordinary  turnpike  road 
without  the  solid  tire  coming  in  contact  with  them.  Wagons 
for  the  carriage  of  goods  were  expected  to  need  tubes  of  a  larger 
diameter  and  stronger  materials. 

In  commenting  upon  the  new-style  of  wheels,  the  Mechanics' 
Magazine  (London),  after  the  trial  brougham  had  been  drawn 
upward  of  1,200  miles,  without  "  the  slightest  symptoms  of 
deterioration  or  decay  "  in  the  tires,  had  this  to  say  :  "  It  has  so 
long  been  regarded  as  a  settled  thing  that  friction  is  least  with 
hard  substances  and  greatest  with  soft,  that  by  a  natural,  though 
not  perhaps  strictly  logical,  course  of  induction  we  inferred  that, 
though  in  this  case  the  noise  might  be  less,  the  friction,  and  con- 
sequently the  tractive  power  required,  would  be  greater.  We 
must  candidly  own  that  we  little  expected  to  find  the  very  reverse 
of  this  to  be  the  fact.  Yet  so  it  is."  Then  are  given  the  results 
of  experiments  made  with  Thomson's  wheels  in  the  Regent's  Park 
by  a  noted   firm   of   coach-builders,  and   verified   by   the  editor, 
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T   omson's  Pneumatic  Tires, 
showing   the   comparative  lightness   of  draught  of   the  "aerial' 
wheels,  both  on  a  smooth  and  firm  road  and  on  a  section  covered 
with  newly  broken  stone. 
The  table  follows,  showing  draught  in  pounds  : 


Over  smooth,  hard  road. 
Over  new  broken  flinls. . 


Common 

Patent 

wheels. 

wheels. 

i5 

28 

120 

^y. 

Saving  by 
pt.  wheels 
percent. 
60 
301 

Evidently  our  pioneer  inventor  had  given  much  thought  to  his 
work,  for  in  his  specification  he  treated  at  length  of  the  varia- 
tions possible  in  the  construction  of  the  pneumatic  tire,  in  order  to 
make  the  patent  as  "broad"  as  possible.  Some  of  it  is  good 
reiiding,  too,  as  showing  the  ideas  he  entertained  with  regard  to 
the  properties  of  air  in  wheel  tires. 

One  variation  of  Thomson's  original  suggestion  of  an  inner 
tube  was  that  several  tubes  might  be  employed  for  a  single  tiie — 
up  to  nine,  for  instance.  In  such  cases  the  ordmaiy  air-pipe 
would  have  to  be  dispensed  with,  the  inflation  being  accom- 
plished by  means  of  air-screws  in  one  end  of  each  tube  before 
they  were  laced  into  the  leathern  envelope.  It  was  suggested 
that  the  leather  might  be  protected  from  wear  by  covering  its 
outer  surface  with  flat-headed  metal  rivets  secured  on  the  inside 
with  small  washers. 

The  latter  end  of  the  "  aerial"  wheel  is  not  certainly  known, 
but  tradition  has  it  that  its  inventor  was  much  laughed  at.  Six 
years  after  the  date  of  his  pneumatic  tire  patent,  Thomson's  name 
appeared  in  the  catalogue  uf  the  (Jreat  Exhibition  of  Loudon  in 
connection  with  an  invalid  chair,  of  which   "the  wheel  (in  ad- 
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dition  to  an  iron  tire)  is  shod  with  a  solid  band  of  vulcanized  in- 
diarubber,  said  to  be  as  durable  as  iron."  As  late  as  1868  all  the 
scientific  journals  in  Europe  were  describing  Thomson's  solid  in- 
diarubber  tires  (5  inches  thick)  for  traction  engines  for  common 
roads. 


The  Freezing  of  Gas. 


Since  gas  began  to  be  adopted  generally  for  lighting  purposes  it 
has  been  the  aim  of  gas  engiitfrs  to  jsrevent  the  freezing  in  of 
gas  pipes.  Until  recently  it  has  been  the  general  opinion  that  the 
moisture  always  present  in  lighting  gas  caused  the  freezing  in  by  its 
separation  in  frost-like  form,  and  all  the  methods  known  so  far  to 
prevent  this  are  based  upon  the  principle  of  removing  the  moist- 
ure in  the  gas  before  its  entrance  into  the  conduit  pipes.  The 
method  formerly  employed  to  reach  this  purpose  was  that  the  gas 
was  exposed  iu  so-called  "freezing-out"  cylinders  to  the  cold, 
whereby,  of  course,  the  drying  of  the  gas  was  obtained.  But, 
as  in  the  freezing-out  cylinder,  not  only  the  moisture  contained  in 
the  gas,  but  also  large  quantities  of  the  light-giving  carburated 
gases  were  separated,  the  frozen  out  gas  showed  such  Icstes  of 
lighting  power  that  the  practical  employment  of  this  method 
was  hardly  possible. 

An  extraordinarily  simple  and  cheap  method  to  dry  the  lighting 
gas  by  means  of  sulphuric  acid  of  certain  concentration  was  pat- 
ented by  the  German  Continental  Gas  Company  two  years  ago, 
and  proved  quite  satisfactory  m  the  beginning.  In  the  last  hard 
winter,  however,  the  chandeliers  and  conduits  froze  in  again, 
although  the  gas  entered  the  distributmg  pipes  entirely  free  from 
water,  and  an  investigation  sbowed  that  the  pipes  were  perfectly 
stopped  up  by  frost-like  formations  in  the  tame  manner  as  if  un- 
dried  gas  had  been  used.  There  was  only  the  difference  that 
these  formations  did  not  consist  of  frozen  water,  but  of  frozen, 
almost  chemically  pure,  benzol. 

This  discovery  shattered  at  once  the  former  opinion  that  the 
freezing  in  of  the  pipes  was  caused  by  moisture  contained  in  the  gas, 
and  the  author  very  soon  discovertd  a  method  by  which  not  only 
the  freezing  of  the  moisture,  but  also  that  of  the  benzol  was  made 
impossible.  The  principle  of  this  method  is,  that  in  the  gas  works 
aud  behind  the  gas  meter,  a  certain  quantity  of  alcohol  vapor  is 
added  to  the  gas.  The  effect  of  this  alcohol  vapor  is  shown  in 
the  fact,  that,  if,  by  the  action  of  the  cold,  separations  of  water 
and  benzol  occur,  the  alcohol  vapor  carried  along  also  separates, 
when  by  the  freezing  point  of  these  separated  condensations  of 
water  and  benzol  is  forced  down  so  much,  that  they  will  not  con- 
geal even  at  our  coldfst  temperature  in  winter,  but  remain  in 
liquid  condition.  They  can,^  therefore,  flow  back  into  the  main 
conduit  and  from  thereinto  the  next  condensing  pot.  A  stop- 
ping up  of  the  gas  conduit  by  separation  of  solid  condensations  is 
made  impossible  in  this  manner. 

The  action  of  the  alcohol  vapor  added  to  the  gas  is  here  an  alto- 
gether different  one  of  that  caused  by  injecting  liquid  alcohol 
into  frozen  up  pipes.  By  my  method  a  means  is  furnished  to  pre- 
vent freezing  in  altogether,  while  in  the  former  use  of  alcohol  in 
the  gas  works  it  was  but  intended  to  thaw  up  conduits  that  were 
frozen  in  already. 

In  the  last  hard  winter  it  was  shown  by  experiments  that  the 
action  of  the  alcohol  vapor  added  at  the  gas  works  is  still  effect- 
ive at  a  distance  of  three  miles — that  is,  the  alcohol  vapor  remains 
in  the  gas.  The  action  of  the  alcohol  vapor,  however,  is  stopped 
as  soon  as  the  gas  has  passed  a  wet  gas  meter.  In  the  case  of 
large  establishments  a  small  apparatus  for  evaporating  alcohol 
can  be  provided  behind  the  gas  meter. 

For  practically  carrying  out  this  method  a  small  evaporator  of 
ordinary  construction  heated  by  steam,  or  a  little  gas  flame,  is 
used,  into  which  the  alcohol  from  a  higher  placed  tank  flows  in 
a  fine,  instantly  evaporating  stream.  The  hot  alcohol  vapor  is 
conducted  through  a  little  pipe  into  the  gas  main  and  at  once  ab- 
sorbed by  the  gas. 

In  order  to  obtain  the  desired  effect  about  five  grammes  of  95 
per  cent,  denaturated  alcohol  must  be  added  per  one  cubic  meter  ; 
at  very  low  temperature,  about  10  to  20  degrees  below  zero, 
this  amount  must  be  increased  by  one  or  two  grammes.     In  most 


cases  it  is  sufficient  to  commence  with  evaporating  alcohol  about 
half  an  hour  before  the  street  lamps  are  lit,  while  the  addition  of 
alcohol  in  the  day  time  would  appear  to  be  nectsary  in  excep- 
tional'cases  only. 

This  method  was  employed  on  a  large  scale  last  winter  in  the 
gas  works  at  Dessau,  where  it  has  given  excellent  results.  Its 
advantages  must  not  be  looked  for  in  the  saving  of  alcohol  ;  on 
the  contrary,  in  most  cases  more  alcohol  is  ctnsumed  than  in 
the  old  method,  which  aimed  only  at  the  removal  of  obstruc- 
tions produced  by  freezing  it.  The  great  advantages  of  the  new 
method  are  found  in  the  saving  of  wages,  and,  above  all,  in  the 
entire  removal  of  interruptions  in  the  distribution  of  gas,  which 
usually  occur  when  most  disagreeable — that  is,  in  the  winter, 
and  which  are  apt  to  discredit  gaslighting  during  that  season. — 
Exchange. 


Tests  of  Boilers. 


Mr.  Lavington  E.  Fletcher,  the  Chief  Engineer  of  the  Man- 
chester Steam  Users'  Association,  some  time  a^o  made  some  tests 
of  Babcock  &  Wilcox  water  tube  boilers,  from  which  he  draws 
the  following  conclusions  : 

The  table  shows  that  the  Babccck  &  Wilcox  boilers  gave,  in 
the  first  series  of  tests,  when  coal  was  used,  a  mean  equivalent 
evapor.Ttion  from  and  at  212  degrees,  when  assisted  by  an  econo- 
mizer, of  8.74  pounds  of  water  per  pound  of  coal  "  as  used,"  and 
9.29  pcurds  of  water  per  pound  of  "  dry  coal ";  and  at  the  second 
series,  whtn  gas  coke  was  used,  they  gave  an  equivalent  evapc- 
lation,  when  assisted  by  an  exhaust  steam  feed-water  heater,  of 
9.02  pounds  of  water  per  pour. d  of  coke  "as  used,"  and  10.07 
pound  of  water  per  pound  of  dry  "  coke."  These  results  do  not 
justify  the  opinion  that  the  Babccck  &  Wilcox  boiler  is  more 
economical  than  the  Lancashire  boiler. 

Mr.  Fletcher  also  made  a  test  of  a  "  Livet  Patent  Steam  Gener- 
ator." 

"  This  generator  consists  of  three  cylinders,  one  upper  and  two 
lower  ones,  set  so  as  to  forma  triangle,  when  iigarded  either 
from  the  front  or  the  1  ack,  each  lower  cylinder  having  a  furnace 
tube  running  through  it,  and  being  connected  to  the  upper  one 
by  a  series  of  conical  pipes.     (See  Figure.) 

"  In  the  generator  tested  by  the  M.  S.  U.  A.,  which  was  a  new 
one,  the  upper  cyhnder  was  6  feet  6  inches  in  diameter,  and  the 


Livet  Steam  Generator, 
two  lower  ones  5  feet  9  inches  in  the  shell,  all  three  cylinders 
being  34  feet  6  inches  long  as  nearly  as  may  be.  Each  furnace 
tube  was  3  feet  (1  inches  in  diameter,  and  fitted  with  six  conical 
water  pipes,  while  the  fire  grates  were  6  feet  long  by  3  feet  5 
inches  wide,  giving  an  area  of  41  square  feet.  In  addition  to  the 
three  cylindeis  just  described,  there  were  three  smaller  ones 
placed  in  the  external   brickwork  flues,   two  of  them  being  25 
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nchea  in  diameter,  and  the  third  30  inches.  Through  these 
cylinders  the  feed  water  was  passed  and  heated  before  enter- 
ing the  upper  cylinders  of  tlie  generator. 

"The  tests  were  made  at  atmospheric  pressure,  all  the  steam 
passing  away  at  the  manhole,  which  was  wide  open.' 

From  the  tests  it  appears  that  no  decided  economy  attends  the 
use  of  the  Livet  patent  steam  generator,  the  equivalent  evapo- 
ration from  and  at  213  degrees  per  pound  of  "dry"  coal  at  tests 
No.  1  and  3  being  9.66  pounds,  which  is  not  superior  to  ihat 
obtained  by  boilers  of  the  Lancashire  type  when  worked  under 
ordinarily  fair  conditions. 

Further,  the  Livet  steam  generator  requires  a  greater  width 
of  frontage  than  the  Lancashire  boiler.  Taking  the  width  from 
center  to  center,  in  a  range  of  Livet  steam  generators,  at  17 
feet,  and  that  in  a  range  of  Lancashire  boilers  8  feet  in  dianie. 
ter,  at  11  feet,  it  works  out  that  the  Livet  steam  generator  would 
evaporate  402  pounds  (6.4  cubic  feet)  of  water  per  foot  width  of 
frontage,  and  the  Lancashire  boiler  632  pounds  (0.9  cubic  feet). 
Converting  this  into  power,  at  the  rate  of  30  pounds  of  water 
per  independent  horse  power,  it  works  out  that  the  Livet  steam 
generator  would  develop  20  independent  horse  power  per  foot 
width  of  frontage,  and  the  Lancashier  boiler  31  independent 
horse  power,  so  that  a  Lancashire  boiler  develops  50  per  cent, 
more  power  per  given  width  of  frontage  than  the  Livet  steam 
generator. 

TheM.  S.  U.  A.  would  decidedly  recommend  the  adoption  of  a 
Lancashire  boiler,  having  a  lengih  of  30  feet,  with  a  diameter  of 
8  feet  6  inches  in  the  shell,  and  3  feet  6  inches  in  the  furnace 
tubes,  for  burning  refuse  fuel,  in  preference  to  a  Livet  steam  gen- 
erator. 


Trade  Catalogues. 

[Tn  1894  the  Master  Car-Builders'  Association,  for  convenience  in  the 
filing  and  preservation  of  pamphlets,  catalogues,  specifications,  etc.. 
adopted  a  number  ot  standard  sizes.  These  are  given  here  in  order  Ihat 
the  size  of  the  publications  of  this  tiind,  which  are  noticed  under  this 
head,  may  be  compared  with  the  standards,  and  it  may  be  known  whether 
they  conform  thereto. 

It  seems  very  desirable  that  all  trade  catalogues  published  should  con- 
form to  the  standard  sizes  adopted  by  the  Master  Car-Builders'  Association, 
and  therefore  in  nol icing  catalogues  hereafter  it  will  be  stated  in  brackets 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.] 

Evaporative  Test  on  Three  Sterling  Boilers  at  the  Waltham 
Bleaching  and  Dye  Works.    Waltham,  Mass.    Dean  &  Main 
and  D.  P.  Jones,  Engineers.    Published  by  the  Sterling  Com- 
pany,  Chicago,  III.     8  pages,  5f  by  8i  inches.     (Not  standard 
size.) 
In  this  test  an  evaporation  of  13.03  lbs.  of  water  per  pound  of  coal 
is  reported,  which,  of  course  is  very   good  and   accounts   for   its 
publication  by  the  Sterling  company. 

Comparative  Test  Made  BY  THE  Pitt^bcrgh  Testing  Labora- 
tory, Limited,  for  Carrie  Furnace  Conqxinij.  Pittsburgh,  Pa. 
This  report  is  issued  by  Messrs.  H.  E.  Collins  &  Co.  ,of  Pittsburgh, 
who  apparently  are  the  ageots  or  manufacturers  of  the  Cahall 
water-tube  boiler.  The  test,  of  course,  showed  to  the  advantage 
of  the  Cahall  boiler,  otherwise,  it  would  not  have  been  published 
by  this  firm. 

ScHOEN  Pressed  Steel  Company,  Pittsburgh,  Pa.    16  pages,  7i 

by  lOi.  (Not  standard  size.) 
The  purpose  of  this  publication  is  to  describe  the  Schoen  Pressed 
Steel  Truck  Frame,  which  is  a  specialty  of  manufacture  by  this 
company.  It  is  illustrated  by  outline  and  perspective  veiws  which 
show  all  the  details  of  construction  very  clearly.  Tiiis  truck 
frame  belongs  to  the  class  which  are  made  of  plate  steel  flanged 
and  formed  into  the  required  shapes,  and  which  are  now  being 
very  extensively  introduced. 

An  Illustrated  Description  of    a    New    Driver  Known  as 
THE  LiDOERWooD  Rapid  Unloader.Used  for  UnloadingDirt, 
Ballast,  etc.  ,  From  Flat  Cars  in  Railroad  Works.  Lidger- 
wood  Manufacturing  Company.     New  York.     33  pages,   5J  by 
9  inches.     (Not  standard  size.) 
The  title  of  this  pamphlet  indicates  its  character.     In   it   the  ar- 
rangement for  unloading  cars  is  illustrated  with  a  number  of  half- 
tone engravings  and  its  construction  and  operation    is  described 
quite  fully. 

LlDGERWOOD   CaBLEWAYS,      HOISTING   AND  CONVEYING     DEVICES. 

Lidgerwood  Manufacturing  Companij.     New  York,  110  pages, 
."ij  by  9  inches. 


This  is  quite  an  elaborate  treatise  on  the  class  of  machinery  which 
it  is  intended  to  describe.  With  many  illustrations  and  descrip- 
tions of  the  various  appliances  and  their  details  which  are  in  use. 
Some  illustrations  made  from  photographs  of  machinery  used  in 
the  Chicago  Drainage  Canal  are  very  interesting  and  give  an  idea 
of  the  magnitude  of  that  great  work. 

The  Jeffrey  Labor  Saving  Appliances.    The  Jeffrey  Mumi- 
fucturing  Company.    Columbus,  Ohio.   .5^  by  8  inches.   60  pp., 

(Not  standard  size.) 

The  safety  appliances  referred  to  in  this  title  are:  Chain  Belting, 
Elevators,  Conveyors,  Carriers,  Steel  Cable  Conveyors,  Power 
Transmission  Machinery,  Mill,  Factory  and  Mine  Supplies  and 
Mining  Machinery.  Many  illustrations  of  such  "plants"  are 
given  in  the  back  must  of  which  are  half-tone  engravings  made 
from  photograph,  although  some  of  the  details  are  shown  by  wood 
engraving-!.     The  whole  "•  get-up"  is  very  neat  and  effective. 

Introducing  the  Stratt  n  Combined  Separator  and  Steam 
Receiver.  The  Ooub''rt  Mantifacturing  ''ompany,  Xetv  York. 
8  pp.  6  by  9  inches.  (Standard  s  ze.) 
The  first  word  of  the  title  of  this  pamphlet  indicates  that  it  was 
published  for  some  special  purpose,  and  not  as  a  complete  descrip- 
tion of  the  device  to  which  it  refers.  It  opens  with  an  excellent 
description  of  what  theStrattou  Se|:arator  is,  and  tlien  describes 
the  fall  of  pressure  which  occurs  between  the  boiler  and  the  en- 
gine, and  how  it  is  obviated  by  placing  a  receiver  between  them. 
The  purpose  of  the  pamphlet  apparently  is  to  show  how  the  ap- 
pliance described  serves  the  purpose  of  both  a  separator  of  moist- 
ure from  the  steam  and  a  receiver.  For  a  description  of  the  de- 
vice the  reader  is  referred  to  a  treatise  on  "  Dry  Steam  the  Foun- 
dation of  Economy,"  which  has  been  issued  by  the  company. 
The  illustrations,  printing  and  paper  are  all  excellent. 

The  "  Thorny'croft"    Water-Tube    Boilers.      Messrs.    John 
Piatt  cfc  Co.,  Agents.    New  York.    8  pages,  7i  by  9f  inches. 

Messrs.  Piatt  are  the  agents  in  this  country  for  the  Thornycraf  t 
boiler,  which  is  better  known  in  Europe  than  it  is  here.  There 
it  has  been  applied  to  a  great  many  ships  ;  more  than  200,000  horse 
power  are  said  to  be  in  use.  In  the  pamphlet  its  advantages  are 
set  forth  very  concisely,  and  illustrations  are  given  showing  the 
diflferent  types  and  describing  their  uses. 

Another  four-page  pamphlet  of  nearly  the  same  size  is  sent 
with  the  first  one,  in  which  the  Thornycroft  automatic  field 
regulator  is  illustrated  and  explained.  This  is  an  important  ad- 
junct to  water-tube  boilers,  and  seems  to  be  essential  to  their  sat- 
isfactory working. 

Catalogue  of  the  Cleveland  Twist  Drill  Company,  Manu- 
facturers of  Increase  Twist  Drills.  Self-Feeding  Reamers,  Tapis, 
Cutters,  etc.  1896.  63  pages,  6  by  9  inches.  (Standard  size.) 
As  the  name  of  this  company  indicates,  one  of  its  leading  produc- 
tions is  twist  drills,  and  these  are  found  in  every  conceivable 
style  in  this  catalogue.  The  list  includes  those  with  straight, 
taper  and  square  shanks,  drills  with  straight  and  with  spiral 
flutes,  drills  with  oil-feedmg  ducts  or  tubes,  drills  for  machinists' 
and  blacksmiths'  drill  presses,  wood  bitts  for  braces  and  for 
machines,  drills  in  English  measurements  and  in  millimeter  sizes, 
and  for  many  special  requirements.  The  company's  grip  socket, 
which  embodies  a  great  improvement  in  the  method  of  driving 
taper  shank  drills  and  other  tools,  is  also  illustrated.  Boring 
bars,  drill  holders,  steel  sockets  for  drills,  center  reamers,  nut 
taps,  staybolts  and  other  boiler  taps,  arbors  and  mandrels,  shell 
reamers,  self-feeding  and  expansion  reamers,  chucking  and  t,aper 
reamers  of  all  kinds,  end  mills  and  milling  cutters,  are  among 
the  many  useful  tools  illustrated  in  this  catalogue.  The  company 
also  make  twist  drill  grinding  machines  of  various  sizes.  Of  the 
goods  mentioned  many  sizes  are  carried,  and  the  company  is  also 
ready  to  consider  the  construction  of  special  tools,  correspond- 
ence concerning  which  is  solicited.  The  catalogue  is  very  neat 
In  appearance.  A  copy  of  it  will  be  sent  to  any  of  our  readers 
upon  written  application  to  the  Cleveland  Twist  Drill  Company, 
Cleveland,  O. 

Ferracute  Machine  Company".  Presses  and  Dies,  Bridgeton,  N. 

J.     33  pages  7  bv  10  inches.     (Not  standard  size.) 
This  catalogue  has  the  peculiarity  that  all  the  leaves  in  it  are  twice 
the  size  of  the  cover  and  are  folded  inside  of  it,  which  seems  to 
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be  an  excellent  plan  where  it  is  desirable  to  get  a  large  page  and 
yet  keep  the  size  of  the  book  within  reasonable  limits.  The  com- 
pany makes  foot  and  power  presses,  lathes,  headers,  dies,  etc., 
for  working  various  kinds  of  bar  and  sheet  metals,  which  are 
very  fully  illustrated  in  the  catalogue  before  us. 

Descriptive  Catalogue  of  The  Institute  for  Home  Study 
OF  Enginefring  and  of  Electrical  Apparatus  for  Its  Stu- 
dents.    The  Scientific  Machinist  Coiiqiaxi/,     Cleveland,  O.    48 
pages,  6f   by   10  inches.     (Not  standard  size.) 
Com]  etition   has  invaded  the  educational  institutions  as  well  as 
other  industrial   fields.    There  are  now   several  rival  "  Home 
Study "  institutions  to    enable    students   who  cannot  attend  a 
school  to  pursue  a  course   of  study  at  home,  and   who  can  be 
helped  in  so  doing  by  correspondence  with  a  school  which  has  a 
staff  of  instructors.     The  publication  before  us  gives  a  description 
of  the  methods  employed   by  the  Cleveland   school,  which   has 
been  organized  as  a  sort  of  annex  to  Tlie  Scientific  Machinist,  a 
paper   publi.shed   in  that  city.     Doubtless   many  young  men  who 
are  unable  to  have  any   other  technical   educational  advantages 
may  derive  much  advantage   from   the  system  of  correspondence 
which  has  been  organized  in  this  and  other  schools. 

The    Ashton  Valve  Company.     Boston.     80  pages.     6  by  9 

inches.  (Standard  size.) 
This  company  manufactures  safety  valves,  steam  gages  and 
other  kindred  appliances  and  has  just  issued  a  new  and  hand- 
some catalogue.  Its  frontispifce  is  a  view  from  a  photograph  of 
the  works  of  the  company  in  Boston.  Following  this  is  an  ex- 
cellent portrait  of  the  late  Mr.  Ashton,  the  founder  of  the  com- 
pany, whose  well-known  face  was  missed  at  the  railroad  conven- 
tion this  year,  as  he  had  been  a  constant  attendant  at  these  meet- 
ings for  a  great  many  years. 

The  illustrations  of  the  articles  manufactured  by  the  company 
are  excellent  wood  engravings  and  the  typography,  paper  and 
press  work  are  in  excellent  taste.  The  products  of  the  company 
include  the  Ashton  lock-up  pop  safety  valves  for  different  classes 
of  boilers,  water  relief  valves,  shifting  relief  valves,  car-heater 
valves,  mufflers  for  safety  valves,  blow-back  pop  safety  valves 
for  locomotives,  steam  gages  and  pressure  gages  for  a  variety 
of  purposes.  Besides  these  articles  the  company  makes  a  variety 
articles  which  are  collaterally  related  to  the  principal  departments 
of  its  business.  The  publication  ends  with  a  good  index,  which 
must  be  commended. 

Catalogue  and  Price  List  of  the  Armstrong  Manufactur- 
ing Company,  Bridgeport,  Conn.  ;  Water,  Gas  and  Steam- 
fi.tters'  Tools  and  Machmes  for  Cutting  Off  and  Threading  Pipe. 
1896.  50  pages,  5  inches  by  6J  inches.  (Not  standard  size.) 
This  catalogue  contains  descriptions  and  prices  of  the  well-known 
Armstrong  pipe  stocks  and  adjustable  dies  in  various  sizes.  The 
largest  of  these  will  thread  4-inch  iron  pipe.  They  also  make 
stocks  and  dies  for  bolts  and  for  brass  pipe.  A  new  feature  of 
this  latest  catologue  is  the  pipe  threading  and  cutting-off  ma- 
chines, of  which  the  smaller  sizes  are  made  for  either  hand  or 
power.  All  the  driving  gears  are  enclosed  in  an  oil  chamber, 
which  keeps  out  dirt  and  chips  and  insures  good  lubrication.  The 
largest  size  will  cut  off  and  thread  pipe  from  1  inch  to  6  inches  in 
diameter.  The  company  also  makes  a  full  line  of  vises,  including 
combination,  plain  and  hinged  vises,  and  vise  jaws  for  brass  pipes. 
They  also  make  Armstrong  pipe  cutters,  pipe  wrenches,  taps  and 
tap  wrenches,  lathe  dogs,  machinists'  and  carriage  makers' 
clamps  and  many  other  useful  tools.  The  New  York  office  of  the 
company  is  at  139  Centre  street. 

The  Stow  Manufacturing  Company-,  Inventors  and  Manufac- 
turers of  the  Stow  Flexible  Shaft.  Binghamton,  N.  Y.  40 
pages.  6  by  9  inches.  (Standard  size. ) 
The  Stow  flexible  shaft  is  so  well  known  that  it  is  not  necessary 
to  give  any  description  of  it,  but  this  catalogue  contains  many  in- 
teresting pages,  illustrating  the  various  uses  to  which  it  can  be 
put,  and  the  company  manufactures  the  attachments  needed  for 
special  work.  So  general  has  the  use  of  flexible  shafts  become 
that  the  company  has  demands  for  them  from  nearly  all  trades 
and  lines  of  work,  including  bicycle  builders,  instrument  makers, 
door  and  blind  manufacturers,  surgeons,  dentists,  etc.,  etc.  To 
meet  special  requirements  they  have  been  made  to  run  at  speed  as 
nigh  as  17,300  revolutions,  and  there  is  now   quite  a  demand  for 


waterproof  shafts,  which  the  company  has  successfully  met. 
Among  the  many  neat  devices  manufactured  by  the  concern  for 
use  with  these  shafts  might  be  mentioned  breast  drills,  portable 
drills,  pedestal  drills,  track  and  "  corner"  drill  pre.'^ses,  tapping 
and  reaming  machines,  universal  joint",  countershafts  and  pulleys 
for  rope  drives,  portable  emery  grinders,  clutches,  spindles,  ring 
grinder,  and  drill  and  reamer  sockets.  They  also  turn  out  portable 
electric  motors,  fitted  with  flexible  shafts,  and  their  radial  flex- 
ible drilling  machines,  which  consist  of  a  radial  belt  drive  for  the 
shafc,  attached  to  the  ceiling  or  any  suitable  overhead  structure, 
will  drill  a  3-inch  hole  anywhere  within  a  31-foot  circle  without 
occupying  any  floor  space  when  not  in  use. 

The  company  is  ready  to  give  its  patrons  the  benefit  of  its  ex- 
perience in  special  work  and  invites  consultation  where  parties 
have  an  idea  that  their  wants  can  be  met  by  any  special  adapta- 
tion of  the  flexible  shaft  or  its  fittings.  The  catalogue  itself  is  very 
instructive  in  this  respect  and  will  repay  a  careful  perusal. 

Description,  Method  of  Operation  and  Maintenance  of  the 
Vauclain  System  of  Compound  Locomotives.  The  Baldwin 
Locomotive  Works;  Burnham,  Williams  &  Company,  Phila- 
delphia: 79  pages;  6  by  9  inches.     (Standard  size.) 

This  is  a  new  edition  of  a  pamphlet  issued  for  a  similar  purpose 
some  years  ago,  but  which  has  been  entirely  rewritten, and  contain- 
ing many  new  engravings  of  locomotives  not  heretofore  published. 
It  opens  with  a  statement  of  the  aim  of  the  inventor  in  designing 
the  system  of  locomotives  descrilied  therein.  The  principal 
features  of  the  compound  construction  are  then  described,  with 
an  explanation  of  the  action  of  the  steam  in  the  cylinders.  To 
make  this  clear  engravings  are  given  of  the  cylinders,  steam  chesi, 
bushings,  pistons,  valves,  diagrams  of  the  valve-gear,  valve-stem 
guide,  crosshead,  piston,  startmg-valve  and  its  arrangement. 
The  operation  of  the  engine  and  the  method  of  running  it  are 
next  described,  and  its  various  advantages  are  set  forth.  An  in- 
teresting diagram  is  given  showing  the  water  consumption  of 
simple  and  compound  locomotives  at  various  points  of  cut-off.  A 
separate  division  is  devoted  to  the  methods  of  making  repairs  of 
these  parts  of  this  type  of  locomotives,  which  differ  from  simple 
engines.  The  methods  of  reboring,  renewing  and  removing  the 
bushings  of  the  steam-chests  for  the  piston-valves— which  are 
used  on  these  engines— is  described  with  illustrations  of  the  ap- 
paratus employed  and  its  application  to  the  engines. 

In  the  form  of  addenda  an  explanation  is  given  of  how  fuel 
economy  is  effected  and  the  water  consumption  calculated,  and 
also  how  the  indicator  diagrams  fiom  the  cylinders  can  be  com- 
bined to  show  the  action  of  the  steam  in  the  cylinders  to  best  ad- 
vantage. A  list  shows  that  up  to  date  615  locomotives  of  this  sys- 
tem base  been  built  or  ordered  of  the  Baldwin  Locomotive  Works, 
which  is  probably  a  larger  number  of  compound  locomotives  than 
have  ever  been  I  uilt  by  any  other  establishment  in  the  world. 
The  volume  concludes  with  brief  reports  of  various  tests  which 
have  been  made  on  different  roads  with  compound  and  simple  loco- 
motives. 

Besides  the  text  and  various  illustrations  of  details  there  are  95 
engravings  of  different  classes  of  locomotives  illustrated  by  half- 
ton3  enaravings  made  from  photographs.  These  illustrations  are 
of  varying  degrees  of  excellence,  some  being  very  good  and  others 
not  so  good.  Almost  all  classes  of  locomotives  used  in  this  coun- 
try and  some  for  foreign  lands  are  included  in  these  illustrations. 
Among  them  are  tramway  motors,  locomotives  for  suburban  traf- 
fic, for  rack  mountain  roads,  single  wheel,  American  and  Colum- 
bian passenger  locomotives,  moguls,  ten-wheelers,  consolidation 
and  decapod  engines— all  of  the  Vauclain  four-cylinder  com- 
pound construction. 

The  letterpress  is  printed  in  brown  ink,  but  the  engravings  are 
black.    The  paper  and  topography  are  excellent,  and  the  volume 
is  bound  in  a  drab-colored  paper  cover  ;  it   may   be  presumed  to 
ndicate  its  Quaker  origin. 
Manual  of  the  Self-Actino  Injector  of  1887.  Wm.   Sellers  & 

Co.,   Incorporated.     Philadelphia;     34   pages   6   by   9    inches. 

(Standard  size.) 
The  title  of  this  catalogue  indicates  its  general   character.    It 
illustrates,    describes   and    sets  forth    the   'advantages     of    the 
form  of  injector  which    was  brought  out  by   this  company  in 
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1887.  The  illustrations  are  excellent  wood  engravings,  repre- 
senting sections  and  outside  views  of  the  different  patterns  which 
are  made.  The  opening  page  gives  a  'Brief  History  of  the  In- 
jector," which  is  so  concise  that  there  is  room  to  quote  it  entire. 
"The  injector,"  it  is  said,  "was  invented  by  Giffard  in  1850, 
and  patented  by  him  in  France  eight  years  later.  In  1860  it  was 
introduced  in  this  country  by  William  Sellers  &  Co.,  and  the 
manufacture  of  it  commenced  at  their  works  in  Philadelphia. 
The  early  form  of  the  injector  was  provided  with  adjustments 
for  both  the  water  and  the  steam,  and  the  fact  that  many  of  these 
instruments  are  still  in  use  attests  the  advantages  of  this  arrange- 
ment. The  necessity  of  frequent  adjustment  of  the  water  ram 
led  10  the  invention  of  the  movable  combining  tuba,  which  auto- 
matically regulated  the  water  supply  to  suit  all  changes  in  the 
pressure  of  the  steam.  From  this  form  was  developed  the  Sel- 
lers self-adjusting  injector  of  1876.  To  simplify  the  operation 
of  starting  and  to  render  the  action  of  the  jet  positive  under  the 
m)st  adverse  c  )aditions,  automitic  starting  and  a  new  system 
of  iut)mitic  aljuitmint  of  the  water  supply  were  combined  in 
an  injector  in  which  all  the  nozzles  were  fixed,  the  self-acting 
injector  of  1887." 

This  latter  is  the  instrument  described  in  the  catalogue  which 
is  before  us,  the  opening  page  of  which  gives  a  statement  of 
"  convincing  reasons  why  the  self-acting  injector  of  1887  is  better 
adapted  to  eoonomicalj  high-pressure  locomotive  service  than  any 
other  injector."  These  "  reasons  "  are  followed  by  a  description 
of  its  construction  and  operation.  A  table  of  sizes,  capacities 
and  prices  follows  this,  after  which  there  is  a  list  of  names  of 
parts  which  are  designated  by  numbers  in  a  sectional  view.  The 
following  pages  give  "  hints  "  when  the  injector  will  not  lift  and 
when  it  will  lift  but  will  not  deliver  the  water  into  the  boiler, 
and  miscellaneous  suggestions  with  reference  to  the  operation 
and  repair  of  the  injectors.  In  the  last  part  the  angle  and 
check  valves,  which  are  used  with  these  iastruments,  are  illus- 
trated and  descrilied.  All  the  engravings  are  excellent  and  are 
made  on  wood,  and  are  specimens  of  the  art  by  which  machining 
may  be  represented  more  sitisfactorily  than  by  any  other  now 
known,  notwithstanding  all  the  inventions  made  in  that  direction 
during  the  last  quarter  of  a  century. 

Robinson  Radial  Truck.  The  Robinson  Electric  Truck  and  Sup- 
ply Company,  Boston.  20  pages,  7  by  9J  inches.  (Not  standard 
size). 
The  Robinson  Ridial  Truck,  it  is  said,  in  the  introductory  chap- 
ter before  us,  "cons'ists  essentially  of  three  flexibly  connected  single 
steel  axle-frames,  each  containing  one  pair  of  wheels.  The  end 
frames  are  pivotally  connected  to  the  car  body,  while  the  inter- 
mediate frame  travels  between  guides,  transversely  across  the 
car-body,  thereby  causing  the  axles  to  become  radial  on  curves 
and  parallel  on  straight  lines."  This  truck  belongs  to  that  class 
in  which  the  frames  which  carry  the  end  axles  are  connected  to 
the  car  body  by  center  pins,  about  which  they  can  turn.  The  mid- 
dle axle— there  are  three— is  attached  to  the  body  so  that  it  can 
move  transversely  to  it.  The  frames  of  the  end  axles  are  also 
connected  to  the  middle  one  in  such  a  way  that  any  transverse 
movement  of  the  latter  will  turn  the  former  about  their  center 
pins.  By  this  means  the  three  axles  are  made  to  assume  a  posi- 
tion radial  to  curves. 

The  pamphlet  before  us  is  well  illustrated  with  outline  draw- 
ings, showing  the  construction  and  arrangpment  of  the  trucks, 
and  also  with  half-tone  engravings  made  from  photographs  of 
cars  with  these  trucks  which  have  been  supplied  to  various  roads 
in  the  country. 


MASTER  CAK  BUILDERS'  ASSOCIATION. 


Abstracts  and  Summaries  of  Reports  Presented  at  the 
Thirtieth  Annual  Convention. 


An  appropriation  of  S;M,000  has  been  made  by  the  Pennsyl- 
vania Railroad  Company  for  a  Young  Men's  Christian  Association 
building  at  Wall,  Pa. 

It  is  reported  that  American  railway  corporations  contribute 
$130,000  annually  to  the  work  of  local  Railroad  Young  Men's 
Christian  Associations  along  their  lines.  Forty-six  buildings, 
whose  'value  is  .$560,000,  are  owned  or  held  by  the  Railroad  Asso- 
ciations for  this  use. 


{Continued  from  page  164.) 
Passenger  Car  Ends   and   Platforms. 

Comaiittee  ;  E.  W.  Grieves,  C.  A.  Scurover,  T.  A.  Bissell, 
F.  D.  Adams,  M.  M.  Martin,  J.  J.  Hennessey,  S.  Porcuer. 

Your  committee  submits  to  the  Association  a  drawing  of  a  con- 
structiOQ  that  it  considers  a  combination  of  the  best  practices  now 
in  use,  with  some  additional  improvements  In  same,  for  your  con- 
sideration ;  but  your  committee,  after  careful  investigation,  has 
every  reason  to  believe  that  this  construction  infringes  patents  now 
in  use ;  therefore,  it  is  not  in  position  to  recommend  that  it  be 
adopted  as  a  recommended  practice  of  this  Association. 

The  drawing  shows  the  side  sills  reinforced  3.<  by  7-inch  iron 
plates  placed  between  the  side  sill  and  a  2-inch  sub  sill,  and  the 
same  thickness  of  plate  placed  between  the  center  sill  and  the  2'.i'- 
inch  sub  sill,  each  extending  back  to  the  tie  timber  and  bolted  to- 
gether in  the  same  manner.  The  end  sill  is  made  8  by  8  inches,  with 
M  by  3}2  by  7-inch  angle  iron  placed  between  the  wood  and  bolted 
together. 

The  corners  at  end  and  side  sills  are  secured  together  with  %  by 
7-inch  wrought-iron  corner  bands  and  ■'i-inch  bolts.  The  center  sill 
plate  is  flanged  against  end  si.l  and  secured  in  same  manner.  The 
end  wall  framing  is  reinforced  by  ^j  by  2  by  SV-inch  angle  irons, 
which  are  flanged  to  end  sill  and  end  plate,  and  part  of  the  angle 
iron  extending  down,  connecting  the  angle  irons  on  the  posts  to  the 
same  on  end  sill  and  end  plate,  making  a  continuous  iron  frame  on 
end  of  car.  The  vertical  tie  rods  are  used  in  the  usual  manner  to 
secure  the  end  plate  to  end  sill. 

The  committee  would  call  attention  to  the  fact  that  this  con- 
struction makes  a  solid  iron  frame  lor  one  end  of  car,  each  piece 
being  secured  to  the  other,  forming  one  continuous  iron  frame.  The 
platform  and  arrangement  of  buffer  plates,  springs,  etc.,  are 
familiar  constructions  and  are  a  combination  of  different  platforms 
now  in  use,  the  main  feature  being  that  the  retaining  springs  are 
for  the  purpose  of  keeping  the  buffer  and  springs  in  position  when 
not  in  contact  with  another  car,  and  the  use  of  the  combination 
malleable  iron  crosshead  guide  and  buffer  spring  casting,  wliich 
abuts  against  the  end  sill.  Another  feature  of  this  platform  is  the 
arrancement  of  draft  springs,  and  the  use  of  cast  steel  follower 
carry  iron  and  double  pockets,  which,  in  eonnection  with  the  fol- 
lowers, tail  pins  and  spring  pockets,  allows  the  use  of  two  draft 
springs,  thus  doubling  the  capacity  of  springs  without  increasing 
the  deflection.  The  coupler  stirrup  is  also  somewhat  improved  in 
that  it  has  a  very  large  opening  for  coupler,  which  allows  autficient 
movement  to  overcome  any  transverse  strains  on  the  platform  tim- 
bers, the  coupler  being  held  in  alignment  by  side  springs.  The 
coupler  stirrups  have  enlarged  ends  and  are  secured  to  end  sill  with 
two  1-inch  rods.  The  draft  timbers  and  platform  timbers  are  plated 
with  Ja  h'Ch  iron,  which  extends  the  full  length  of  timbers. 

The  impact  required  to  make  a  coupling  between  two  cars  is  ex- 
erted only  on  a  small  center  and  two  side  buffer  springs  which  are 
calculated  to  have  a  capacity  of  13,700  pounds,  while  any  other  com- 
pression after  the  cars  are  coupled  will  go  to  the  buffer  springs, 
having  a  total  capacity  of  25,700  pounds.  Any  compression,  when 
the  cars  are  coupled,  would  also  go  on  the  draft  springs  through 
the  coupler,  and  the  draft  springs  would  have  a  capacity  of  32,400 
pounds,  and  this,  combined  with  the  buffer  springs,  gives  the  total 
buffing  spring  capacity  of  51^,100  pounds.  The  working  load  of  this 
spring,  however,  is  only  about  one-half  of  these  figures,  or  29,0-50 
pounds.  The  push-bar  is  attached  to  the  coupler  at  the  tail  pin 
connecting  with  crosshead  at  back  of  center  buffing  springs,  thus 
transmitting  the  draft  strains  to  the  buffer  springs,  keeping  the 
buffers  always  in  contact  when  cars  are  coupled  together. 


Location  of  Air-Brake  Cylinders  on  Freight  Cars. 

Jas.  Macbeth,  Robt.  Gunn,  H.  C.  MoCarty,  B.  Haskell,  F.  B. 
Griffith,  A.  C  Robson,  Joel  West,  Committee. 

Your  committee  finds,  on  the  basis  of  1,210,000  freight  cars  in 
service  at  the  present  time,  which  is  taken  from  recent  reports  of 
the  Interstate  Commerce  Commission,  that  apprnximately  one- 
third  of  this  number  are  now  equipped  with  air-brakes.  Experience 
has  demonstrated,  at  various  inspection  points,  that  55  per  cent,  of 
the  freight  equipment  interchanged  is  equipped  with  air-brakes  at 
the  present  time,  owing  to  the  fact  that  a  large  percentage  of  cars 
not  equipped  with  air-brakes  do  not  leave  the  line  of  some  com- 
panies owning  the  same.  This  clearly  emphasizes  the  volume  of 
work  for  the  proper  maintenance  of  the  brake,  and  also  the  addi- 
tional duties  to  the  inspecting  and  repairing  force.  It  is  therefore 
apparent  that  the  air-brake  cylinders  and  triple  valves  should  be 
located  in  .such  a  position  that  the  attention  they  require  can  be 
readily  and  safely  given,  causing  the  least  possible  delay  to  traffic, 
and  result  in  maintaining  the  brakes  in  the  most  efficient  manner. 
The  committee  would  therefore  make  the  following  recommenda- 
tions : 

Air-brake  cylinders  and  reservoirs  should  be  placed  on  cars  on  a 
line  inside  of  stake  pocket  as  near  center  of  car  as  possible.  A 
clearance  of  at  least  13  inches  should  be  allowed  for  the  removal 
of  cylinder  head.  Special  attention  is  called  to  this  point,  as  a 
number  of  railroads  are  now  locating  cylinder  in  a  position  which 
brings  cylinder  head  within  four  or  five  inches  from  needle  beams 
or  other  parts  of  car,  preventing,  without  great  difficulty,  the  re- 
moval of  head. 

The  main  pipe  should  be  located  as  near  the  outside  line  of  side 
sill  as  possible.     This  will  enable  the  men  to  readily  reach  and 
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clean  the  drain  cups  in  main  air  pipe,  and  will  also  place  the  pipe 
in  a  position  on  gondola  cars,  where  the  least  possible  injury  will 
be  caused  by  the  dripping  of  water  on  pipe  after  having  passed 
through  bituminous  coal  that  cars  may  be  loaded  with. 

The  cut-out  cock  should  be  located  under  the  car  near  the  center, 
where  it  can  be  reached  from  either  side,  and  be  subject  to  the 
least  interference  by  irresponsible  parties,  which  already  has  de- 
veloped. 

The  air  brake  branch  pipe  should  be  connected  to  top  of  drain 
cup  in  main  pipe  instead  of  bottom,  in  order  to  avoid,  as  far  as  pos- 
sible, the  tendency  of  dust  and  dirt  to  pass  through  strainer  to 
triple  valve. 

The  release  valve  should  be  placed  on  top  of  reservoir  and  handle 
extended  to  each  side  of  car. 

When  necessary  to  provide  holes  in  needle  beam  or  other  parts  of 
car  to  accommodate  rods  or  levers,  the  com-uittee  recommends  that 
they  be  made  sufficiently  large  to  allow  ample  space  for  the  opera- 
tion of  rods  or  levers,  as  it  has  already  been  found  that  openings 
provided  have  been  so  small  as  to  prevent  rods  from  moving. 

Rods  should  be  parallel  with  line  of  car,  as  far  as  practicable,  and 
properly  supported  with  hangers,  to  avoid  binding  and  breaking  of 
piston  sleeves. 

The  committee  received,  after  its  appointment,  a  communication 
from  the  secretary,  stating  that  it  was  the  desire  of  the  president 
that  it  also  take  up  the  question  of,  and  incorporate  in  its  report,  a 
method  of  marking  hose,  so  that  the  lifetime  and  service  of  hose 
could  be  more  carefully  and  intelligently  followad  up. 
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Proposed  Marking  of  Air  Brake  Hose. 

It  is  known  that  some  of  the  leading  manufacturers  are  now 
marking  the  hose  they  manufacture.  Their  plans  were  considered, 
together  with  additional  points  that  the  committee  considered  es- 
sential, in  order  that  the  highest  uniform  degree  of  eflHciency  may 
be  reached  in  hose,  and  would  therefore  recommend  the  marking  as 
shown  on  accompanying  cut. 

The  number  of  months'  guarantee  was  omitted,  as  in  the  opinion 
of  the  committee  this  is  a  question  between  the  railroad  purchasing 
and  the  manufacturer,  and  by  requiring  that  all  hose  be  plainly 
marked  with  the  initial  of  the  road  purchasing  and  manufacturer's 
trade-mark  or  name,  and  also  a  time  guarantee,  the  character  and 
service  of  the  hofe  can  be  readily  followed  up,  and  such  hose,  with 
a  very  limited  time  guarantee,  will  soon  develop  to  the  purchaser 
and  manufacturer  its  inferiority  or  superiority  compared  with  other 
hose. 

Size  of  letters  and  figures  to  be  not  less  than  one-quarter  of  an 
inch. 


Stenciling  of  Cars. 


A.  M.  Waitt,  S.  Higgins,  K.  S.  Hayward,  Committee. 

Your  committee,  to  whom  was  referred  the  communication  from 
the  Car  Inspectors'  Association  of  North  America,  recommending 
for  the  facilitating  of  work  of  inspection  that  all  car  owners  be  re- 
quested to  stencil  height  and  width  of  all  high  cars  on  the  side  of 
the  car,  and  also  that  car  owners  be  required  to  stencil  size  of  jour- 
nal on  truck  planks;  also  the  numbers  and  initials  of  all  box  cars 
on  floor  timbers  between  cross-tie  timbers,  begs  to  report  as  fol- 
lows : 

Communication  with  the  Secretary  of  the  Car  Inspectors'  Associ- 
ation develops  that  the  reasons  for  requesting  the  adoption  of  their 
recommendations  are: 

/'V;-8<.  To  expedite  the  movement  of  freight,  especially  at  night, 
when  it  is  difficult  to  read  the  car  numbers  and  initials  where  they 
are  located  high  up  on  car  side. 

Second.  To  save  loss  of  time  in  having  to  measure  unusually  large 
cars  in  order  to  know  whether  they  will  properly  clear  bridges, 
tunnels,  etc.,  on  the  receiving  company's  lines. 

Third  To  facilitate  movements  of  inspectors  in  ascertaining 
proper  size  of  journal  bearings  or  axles  in  connection  with  repairs. 

Your  committee  wishes  to  commend  the  spirit  of  interest  in  the 
improvement  of  the  service  shown  by  the  action  of  the  Car  Inspec- 
tors'Association,  and  we  believe  the  suggestions  made  are  good 
ones  and  worthy  of  having  the  general  approval  of  the  M.  C.  B. 
Association. 

There  are  some  difficulties  in  the  way  of  carrying  out  literally  the 
proposed  stenciling  on  account  of  the  difterent  contour  lines  of  high 
cars,  and  from  the  fact  that  some  special  classes  of  cars  are  sheathed 
over  underneath,  covering  in  the  sills  and  floor  timbers. 

We  believe,  on  the  other  hand,  that  the  recommendations  of  the 
Car  Inspectors'  Association  do  not  go  quite  far  enough  in  attaining 
the  desired  smoothness  in  handling  inspection  work  at  interchange 
points.  Oftentimes  it  is  impossible  for  inspectors  to  tell,  in  connec- 
tion with  some  of  the  prominent  and  expensive  features  of  the  cars, 
what  is  the  proper  standard.  It  would  seem,  to  your  committee, 
desirable  to  a  limited  extent  to  cover  these  points  by  proper  stencil- 
ing.    Y'our  committee  would,  therefore,  recommend  : 

Firsf.  That  on  all  box  cars  standing  more  than  twelve  (12)  feet 
from  top  of  rail  to  eaves,  the  width  at  eaves  be  stenciled  in  3-inch 
letters  on  side  of  car,  as  near  the  bottom  as  convenient. 

Second.  That  all  box,  stock  and  other  roofed  cars  have  the  num- 
ber and  initials  stenciled  in  3-inch  letters  on  outer  face  of  outer 
floor  timber  between  cross-tie  timbers,  except  where  cars  are  ceiled 
over  underneath,  in  which  case  thestenciling.shall  be  put  on  inside 
face  of  each  cross-tie  timber  in  center. 

Third.  That  all  classes  of  cars  have  style  of  coupler  and  rear 
attachments,  and  style  of  brake-beams  stenciled  in  not  less  than  13.3- 


inch  letters  near  one  end  of  car  on  each  side,  or  on  each  end  of  car 
directly  above  the  buffer  blocks  where  design  of  car  permits  it. 

Fourth.  That  where  the  construction  of  the  truck  permits  trucks 
shall  be  stenciled  on  each  side,  giving  the  size  of  journal,  and  the 
letters  "M.  C.  B."  if  the  axle  is  M.  C.  B.  standard  axle.  If  the  axle 
is  not  M.  C.  B.  standard  use  dimensions  from  center  to  center  of 
journal  in  place  of  M.  C.  B.  This  stenciling  to  be  in  1  Y-i"ch  letters 
and  to  be  put  on  end  or  side  of  bolster  in  Diamond  trucks,  and  on 
side-truck  frame  in  center  on  Fox  trucks. 

Fifth.  That  on  all  cars  equipped  with  air-brakes  the  words  "Air 
Brake,"  in  letters  not  less  than  3  inches  high,  be  stenciled  on  the 
sides  or  ends  of  the  cars,  and  that  the  make  of  air-brake  equipment 
be  stenciled  (in  smaller  lettors  if  desired)  over  or  just  preceding 
these  words,  to  enable  inspectors  to  detect  repairs  made  with 
wrong  material.     Respectfully  submitted, 
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{Continued  from  page  157.) 
Reciprocating  Parts. 

Committee,  H.  D.  Gordon,  C.  F.  Thomas,  C.  6.  Turner,  T.  A. 
Lawes,  J.  A.  Hill. 

The  committee  making  this  report  assumes  that  the  necessity  for 
keeping  down  the  weight  of  reciprocating  parts  is  appreciated,  and 
it  proceeds  at  once  to  discuss  various  designs  for  such  parts.  Un- 
der the  head  of  pistons  a  number  of  designs  are  illustrated  as  fol- 
lows: London  &  North  Western  Railway,  single  plate  cast  steel 
piston,  30  inches  diameter,  weight  288  pounds;  an  18  inch  piston, 
weight  139  pounds;  Richmond  Locomotive  Works,  single  plate  steel 
piston,  31  inches  diameter,  weighing  38~i.2  pounds,  and  com- 
plete with  rod  .535  pounds;  a  similar  20-inch  piston  complete 
with  rod  358  pounds;  Pennsylvania  R.  R.  sincle  plate  steel 
pistons,  one  20  inches  diameter,  weighing  221  pounds,  and  one 
29  inches  diameter,  weighing  395  pounds;  a  steel  box  piston 
with  castiron  bull-ring,  built  by  the  Schenectady  Loco-- 
motive  Works,  of  which  one  19  inches  in  diameter  complete 
with  rod,  weighs  318  pounds;  also  a  Schenectady  single 
plate  cast  steel  piston  of  the  same  size  weighing  complete  with  rod, 
299  pounds;  and  the  malleable  iron  piston  of  the  Norfolk  &  Western 
Railroad,  illustrated  in  our  .Tune  issue.  In  the  way  of  piston  rods 
the  report  illustrates  a  hollow  rod,  'A}i  inches,  outside  diameter, 
with  a  l^^inch  hole  through  it  from  the  front  end  back  to  the  cross- 
head  tit,  which  design  one  member  of  the  association  intends  to  try. 
Various  types  of  crossheads  are  illustrated,  for  four-bar.  Laird,  and 
other  two- bar  guides,  some  of  them  reduced  to  the  smallest  possible 
weight  consistent  with  strength.  The  detailed  weight  for  recipro- 
cating parts  for  standard  engines  on  the  London  &  Northwestern 
Railroad,  the  Northeastern  Railway  of  England,  Lancashire  & 
Yorkshire,  and  Caledonian  Railway  of  Scotland,  conclude  the 
report. 

Steam-Pipe  Joints. 

George  Gibbs,  E.  A.  Williams,  John  Hiokey,  J.  J.  Ellis,  John 

Smith,  Committee. 

As  far  as  the  committee  has  been  able  to  learn  it  appears  lo  be 
the  uniform  modern  practice  to  use  cast  iron  for  both  steam  and 
exhaust  pipes,  and  this  practice  appears  to  give  satisfactory  results. 

Two  roads  report  having  made  experiments  lately  with  wrought 
and  malleable  iron  for  steam-pipe  material.  The  results  are  said 
to  be  satisfactory,  except  in  the  matter  of  first  cost.  These  pipes 
are  made  as  thin  as  consistent  with  strength  and  it  is  claimed  they 
spring  so  readily  that  strains  on  joint-bolts  are  much  relieved  and 
frequency  of  leaky  joints  thus  lessened. 

All  but  one  member  state  that  some  form  of  brass  rings  are  used 
for  top  and  bottom  steam-pipe  joints.  These  rings  are  sometimes 
double  convex,  in  others  concavo-convex,  but  most  generally  plano- 
convex. ...  ,     .         J  ., 

Two  members  have  tried  cast-iron  joint  rings,  but  condemn  them 
on  account  of  corrosion  and  the  brittleness  of  the  metal,  which 
makes  them  more  difficult  to  handle.  Another  member,  however, 
representing  a  large  railway  system,  prefers  cast-iron  rings;  states 
they  give  less  trouble  th.in  brass,  which  latter  he  is  replacing  as 
rapidly  as  po.ssible.  ,        ^        ■    ^  ■     .u  -^u 

For  exhaust-pipe  joints,  the  general  custom  is  to  make  them  with 
flat  surfaces,  cast  iron  to  cast  iron,  scraped  to  a  fit. 

Steam-pipe  joints  are  usually  secured  by  two  bolts  or  studs  top 
and  bottom,  which  pass  through  cast  flanges  on  the  pipes,  tee-head 
and  saddle.  Many  of  the  members  who  replied  to  the  committee 
consider  this  form' of  joint  satisfactory.  But  others,  the  niajority 
of  whom  are  using  heavy  engines  in  severe  service  and  with  high 
steam  pressures,  report  increasing  trouble  with  loose  joints  Their 
opinion  seems  to  be  that  more  bolts  should  be  used,  preferably  four 
top  and  bottom.  The  few  results  obtainable  with  these  reinforcetl 
joints  seem  to  indicate  that  it  is  the  proper  solution  of  the  difli- 
cul  tv 

In  summing  up  the  information  furnished  by  members, your  com- 
mittee can  find  little  well-grounded  complaint  with  present  form  of 
pipe  joints  in  locomotive  front  ends.  And  practice  is  so  uniform, 
even  as  to  details,  as  to  indicate  a  substantial  accord  throughout 
the  country  in  ideas  of  a  satisfactory  arrangement.  It  is  quite  easy 
toget  the  impression,  from  the  ordinary  attention  to  roundhouses 
which  a  master  mechanic  is  able  to  give,  that  regrinding  joints  con- 
stitutes the  chief  item  of  roundhouse  repairs,  while  in  reality  such 
work  may  not  be  more  than  would  ordinal ily  be  expected  from  re- 
sults of  service  wear  and  tear. 
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Exhibit  of  Root's  Improved  Steam  Boiler  at  the  National  Electrical  Exposition. 


It  is  true  that  repairing  joints  is  an  annoying  and  lengthy  opera- 
tion with  the  modern  extension  front  locomotive,  laying  up  the  en- 
gine for  about  three  days'  time,  and  taking  up  valuable  roundhouse 
room.  The  cost  of  regrinding  steam-pine  joints  on  both  ends,  at  a 
large  division  point,  may  be  taken  as  follows: 

Removing  and  replacing  front  end 4  hours 

"  "  SI  earn  pipes Shours 

netting 4  hours 

plates 3hours 

Grinding  joints  10  hours 


On  all  above  operations  two  men  are  employed,  making  51  hour.s 
of  labor.  At  rates  usually  paid  machinists,  boilermakers  and 
helpers,  the  total  cost  of  the  operation  is  about  §10. 

In  this  same  large  roundhouse,  in  which  150  engines  are  turned 
per  day,  it  was  found  that  between  three  and  four  engines  per 
month  have  pipes  reground.  Of  these,  about  40  per  cent,  had  either 
loose  cylinder  saddles  or  had  been  out  of  shops  after  general  repairs 
from  two  to  three  months  only.  In  this  latter  case,  the  defect  was 
probably  caused  by  some  imperfect  shop  work  :  and  in  the  former, 
joints  could  not  be  expected  to  remain  tight;  in  fact,  the  testimony 


Locomotive  Steam  Pipes.— Fig.  1, 


Locomotive  Steam  Pipes.-Fio',  2. 
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of  members  leads  to  the  conclu  •  ion  that  trouble  with  joints  is  quite 
infrequent  except  on  account  of  bad  worknaanship,  loose  saddles  or 
insecure  bolting  in  high-pressure  heavily  worked  engines. 

The  suggestions  for  improvement  made  by  members  follow  from 
the  above,  and  are,  briefly,  that  saddle  fastenings  be  kept  tight, 
and  that  more  bo'.ts  be  used  to  hold  the  pipe  flanges  together  be- 
yond a  possibility  of  their  working  under  the  strains  caused  by  ex- 
pansion. 

Your  committee  would,  therefore,  offer  conclusions  in  line  with 
the  above  given  evidence,  and  make  the  following  recommenda- 
tions for  approved  practice: 

Steam  pipes  should  be  of  cast  iron  of  flattened  section,  as  light  in 
the  body  as  consistent  with  strength  and  the  requirements  of 
foundry  practice.  The  shape  of  he  pipes  and  general  arrangement 
of  the  jomts  should  be  as  shown  in  Figs.  1  and  2. 

Your  committee  suggest,  as  worthy  of  trial,  pipes  of  malleable 
iron  or  cast  steel.  Such  pipes  may  be  quite  thin  and  still  have 
ample  strength,  with  the  resulting  advantage  of  springing  iubtead 
of  working  at  the  joints  when  expansion  strains  are  brought  upon 
them. 

the  flanges  should  be  arranged,  where  possible,  to  take  four  bolts 
or  studs  at  both  ends  on  all  heavy  engines.  These  bolts  should  be 
equally  spaced,  if  possible.  The  jointsshould,  in  a'l  cases.be  made  up 
with  plano-convex  brass  joint-rings,  the  radii  of  their  convex  faces 
to  be  about  equal  to  the  inside  diameters  of  the  rines.  These  rings 
should  be  carefully  ground  upon  their  corresponding  joint  sur- 
faces. 

The  exhaust-pipe  joints  should  be  made  with  flit  surfaces,  care- 
fully scraped  and  fitted  with  surface  plate,  and  bolted  togetlier 
without  copper  or  other  gaskets.  A  small  amount  of  red  lead,  or 
some  kind  of  heat-hardening  cement,  may  be  usod  if  preferred. 

Figs.  1  and  2  are  submitted  as  representing  eood  practice  in  the 
make-up  of  heavy  joints. 


Exhibit  of  the  Root  Improved  Steam  Boiler  at  the  National 
Electrical  Exposition. 

Our  illusiration  gives  a  very  good  view  of  tie  exhibit  made  by 
Messrs.  Abendroth  &  Root  Manufacturing  Company,  28  Clifl 
street,  New  York,  of  their  well-known  improved  Boot  water  tube 
boiler  at  the  recent  National  Electrical  Exposition,  New  Y'ork  City. 

These  boilers  were  selected  oy  a  special  committee  to  furnish  all 
the  steam  used  at  the  Exposition,  the  desire  being  to  install  a 
thoroughly  reliable  and  model  up-to-date  boiler  plant. 

This  was  the  only  working  boiler  plant  shown  and  attracted 
much  attention  and  favorable  comment  from  visitors,  who  could 
not  but  be  impressed  with  its  cleanliness,  efficiency  and  the  ease 
with  which  it  was  managed.  There  were  two  equal  units,  fo'ming 
one  battery  of  500  horsepower.  A  Wilkinson  automatic  stokrr  was 
used  to  distribate  the  coal  upon  the  fire. 

The  evaporative  efficiency  ranged  from  10  to  11  pounds  of  water 
to  a  pound  of  coal.  The  C.  W.  Hunt  noiseless  conveyor  was  used 
in  delivering  the  coal  and  taking  away  the  ashes. 

So  safe  and  simple  was  the  entire  operation  of  this  plant  that  it 
was  put  in  charge  of  Mrs.  Frank  Walton,  a  licensed  woman  en 
gineer,  who,  as  chief  engineer,  managed  the  exhibit  with  skill  and 
judgment. 

The  battery  of  improved  Root  boilers  used  at  the  National  Elec- 
trical Exposition  was  an  exact  duplicate  of  the  six  batteries  of  Root 
boilers  used  at  the  celebrated  tunnel  plant  of  the  Baltimore  &  Ohio 
Railroad  in  Baltimore,  Md. 


Henry  F.  Hill,  123  Oliver  street,  Boston,  Ma.ss.,  has  been  ap 
pointed  New  England  agent  for  the  IngersoU  Milling  Machine 
Company. 

The  Cincinnati,  Hamilton  &  Dayton  road  is  making  preparations 
at  its  Lima  shops  for  the  equipment  of  all  its  cars  with  automatic 
car  couplers. 

The  Nordberg  Manufacturing  Company,  of  Milwaukee,  manufact- 
urers of  engines,  are  increasing  the  capacity  of  their  works,  the 
Niles  Tool  Company,  of  Hamilton,  O.,  supplying  the  new  ma- 
chinery. 

Since  the  Saratoga  conventions  the  Sams  coupler  has  been  ordered 
by  seven  Eastern  railroads,  and  is  being  put  into  service  by  many 
companies  on  special  equipment  cars  and  on  cars  that  do  not  go  into 
interchange  traffic.  ^^_^ 

The  contract  for  the  building  of  the  Butler  &  Pittsburgh  Railroad 
was  let  last  month.  There  were  47  different  bids  representing  100 
firms  all  over  the  country.  The  eontract  was  given  to  C.  I.  McDon- 
ald &  Company,  of  Pittsburgh. 

The  Sargent  Company,  of  Chicago,  have  made  a  contract  to 
handle  the  "Compo"  brake  shoe  in  the  West.  This  shoe  is  a  com. 
position  of  cast-steel  and  compressed  wood,  and  is  meeting  with 
great  favor  on  electric  and  elevated  railroads. 


of  some  leading  American  firms  regarding  it.  Mannocitin  is  a  rust- 
preventive  which  those  who  have  given  it  a  trial  find  to  be  most 
excellent.  .Any  one  wishing  to  obtain  a  copy  of  the  pamphlet  can 
do  so  by  applying  to  Mr.  Goetze. 

Tae  Q  &  C  Company,  Chicago,  has  recently  made  a  valuable  ad- 
dition to  its  Perfection  Oil  Purifier,  illustrated  in  our  April  num- 
ber. This  is  a  thermostatic  temperature  regulator,  which  auto- 
matically holds  the  temperature  at  a  degree  which  facilitates  the 
filtration  of  th;  oil  without  overheating.  Several  of  these  a'e  in 
operation  with  very  satisfactory  results. 

The  firm  of  Wilson  &  Mcllwain,  manufacturers'  agents,  at  Pitts- 
burgh, has  been  dissolved  by  the  withdrawal  of  .John  T.  Wilson, 
whose  other  business  interests  made  it  impossible  to  devote  the 
necessary  time  to  the  firm's  affrirs.  Mr.  Mcllwain  has  associated 
with  him  his  son,  Harry  M.,  and  will  continue  the  business  under 
the  firm  name  of  J.  D.  Mcllwain  &  Company. 

The  Brown  Hoisting  &  Conveying  Machine  Company,  Cleveland, 
O.,  have  sold  to  E.  D.  Smith  &  Company  two  standard  10-ton  loco- 
motive cranes  to  be  used  on  the  work  of  extending  the  wheel  pits 
of  the  Niagara  Falls  Power  Company,  to  accommodate  seven  more 
5,000  horse-power  turbines.  These  cranes  are  fitted  with  extra  large 
drums  to  take  the  great  length  of  rope  that  will  be  required  in 
hoisting  out  of  the  wheel  pits. 


Mr.  Otto  Goetze,  114  Broad  street,  New  York,  has  issued  a  little 
pamphlet  descriptive  of  "Mannocitin,"  and  containing  the  opinions 


To  the  New  Y'ork  Steam  Company's  Cortlandt  street  plant  has 
recently  been  added  a  1,000  horse-power  boiler  weighing  119.000 
pounds,  or  59^  tons.  The  boiler  was  built  by  the  Edgar  Boiler 
Company.  Limited,  of  IVarren,  Pa.  It  is  of  the  vertical  tubular 
cylindrical  type,  23  feet  long  and  10  feet  in  diameter,  with  220  tubes 
5  inches  in  diameter.  The  shell  is  of  ^{-inch  steel.  A  7-inch  circu- 
lating tube  surrounds  each  tube  from  the  water  line  to  near  the 
bottom  head. 

The  IngersoU-Sergeant  Drill  Company  have  received  an  order 
from  the  Pennsylvania  lines  for  four  half-duplex  air-compressors  of 
the  class  "  G  "  pattern,  with  Myer  valve  gear.  The  steam  cylinders 
are  10  inches  in  diameter:  air-cylinders  10\' inches  in  diameter  ! 
stroke  12  inches.  These  compressors  will  be  located  as  follows: 
One  at  Columbus,  O.;  one  at  Denison,  O.:  one  at  Indianapolis,  Ind.' 
and  one  on  the  Vandalia  road  at  Terre  Haute.  The  Big  Four  has 
also  ordered  a  -imilar  compressor  for  its  Brightwood  shops. 

During  the  month  of  June  Mr.  Henry  L.  Leach,  176  Huron  avenue. 
North  Cambridge,  Mass.,  shipped  170  sets  of  his  pneumatic  sanding 
apparatus,  119  of  these  going  to  the  various  locomotive  builders  for 
new  equipment,  as  follows:  To  Baldwins,  25  for  Lehigh  Valley;  to 
Pittsburgh,  22  for  Vandalia  and  12  for  Seaboard  Air  Line;  to  Schen 
ectady,  5  for  Southern  Pacific,  10  for  New  York.  New  Hiven& 
Hartford  and  2  for  Fitchburg  ;  to  Cookes,  5  for  Southern  Pacific  and 
10  for  Baltimore  &  Ohio  ;  to  Richmond,  2.T  for  Baltimore  &  Ohio; 
to  Brooks,  3  for  Burlington,  Cedar  Rapids  &  Northern.  Among 
the  shipments  for  old  equipment  were  30  for  the  Norfolk  &  West- 
ern and  12  for  Southern  Railway. 

The  Carnegie  Steel  Company,  Limited,  nearly  two  years  ago,  after 
making  an  investigation  of  the  merits  of  the  Cahall  vertical  water 
tube  boiler,  put  in  a  trial  plant  of  these  boilers  of  2,000  horse  power 
at  their  gas  pumping  plant,  at  Bagdad,  Pa.  The  performance  of 
the  boilers  was  such  a  marked  improvement  ever  the  general  boiler 
practice  of  to-day  that  four  of  these  boilers  were  afterward  put  in 
at  their  Edgar  Thomson  Steel  Works.  They  have  been  so  well  satis 
fled  with  the  work  done  by  these  that  they  have  made  arrange- 
ments to  tear  out  all  the  old  style  boilers  at  furnaces  A,  B  and  C  at 
the  Edgar  Thomson  Steel  Works  and  have  purchased  5,250  hor  se 
power  of  the  Cahall  vertical  water  tube  boilers,  to  be  installed  in 
place  of  the  ones  to  be  removed. 

The  facilities  of  the  Roberts  Safety  Water  Tube  Boiler  Company 
have  been  so  greatly  enlarged  that  they  have  just  completed  a  150 
horse-power  Roberts  boiler  for  the  steam  yacht  Sultana,  on  an 
order  from  the  Erie  Basin  Dry  Dock  Company,  in  eight  working 
days  from  the  time  they  received  the  order.  This  boiler  is  'ouilt  in 
the  company's  best  style,  the  material  has  all  been  inspected,  and 
the  boiler  will  pass  inspection  for. 2.50  pounds  of  steam.  Two  weeks' 
time  was  allowed  by  the  contract,  but  the  owner  was  very  anxious 
to  have  his  yacht  in  commission  on  July  4th,  and  the  Roberts 
Boiler  Company  decided  that  they  would  beat  the  record  on  boiler 
building,  and  have  undoubtedly  done  so.  Notwithstanding  the 
lateness  of  the  season,  they  are  running  full  time  and  have  been 
working  nights  and  Sundays  lately. 

The  contract  for  the  new  bridge,  to  take  the  place  of  the  rail 
road  suspension  bridge  now  spanning  the  Niagara  River,  has  been 
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awarded  to  the  Pennsylvania  Steel  Company,  Steelton,  Pa.  The 
new  bridge  will  have  a  span  of  550  feet  between  piers,  with  short 
spans  connecting  the  main  span  to  the  bluffs.  It  will  have  two 
floors,  the  upper  one  for  two  railroad  tracks  and  the  lower  one  for 
carriages,  trolley  cars  and  pedestrians.  The  piers  will  be  of  masonry 
built  on  the  limestone  about  halt-way  up  the  sides  of  the  bluff. 
The  superstructure  will  require  2,780  tons  of  steel  plates  and  angles, 
109  tons  of  steel  castings.  91  tons  of  steel  I-beams  and  pins,  and  15 
tons  of  iron  rods  and  turnbucKles.  The  bridge  is  designed  for  a 
load  on  the  railroad  floor  of  two  consolidation  engines,  with  40,000 
pounds  on  each  pair  of  drivers,  followed  by  a  train  of  3,500  pcund 
per  lineal  foot,  and  at  the  same  time  the  highway  floor  is  to  suppors 
a  live  load  of  3,000  pounds  per  foot 

The  Bates  Thermic  Engine  Company,  of  Philadelphia,  has  been  or- 
ganized to  build  engines  for  furnishing  power  through  the  medium 
of  gas.  Russell.Thayer  is  President  of  company,  and  A-llan  B.  Rorke 
John  F.  Betz,  Prof.  W.  D.  Marks,  Professor  Houston.  Professor  Ken- 
nelly,  Clement  Newbold,  D.  S.  P.  Chew,  Dr.  Filbert.  E.  C.  Quinn, 
Henry  Clay,  Jas.  McManes,  Jas,  H.  Harper,  Clarence  L.  Harper  and 
others  are  prominently  connected  with  it.  The  engine  to  be  built 
will  produi  e  power  direct  from  fuel.  It  will  require  from  35  to  40 
percent,  less  space  than  ordinary  engines,  and  save  23  per  cent,  in 
weight  per  effective  horse  power, which  in  steamers  and  torpedo  boats 
is  an  immense  advantage.  The  makers  will  gurantee  a  saving  of  60 
per  cent,  in  the  fuel  necessitated  by  the  use  of  the  modern  engine. 
Three  of  these  engines  are  at  present  in  operation  in  Europe,  and 
five  others  are  in  course  of  construction.  The  fuel  is  burned  under 
pressure  in  a  small  chamber  near  the  engine  cylinder  and  the 
gases  of  combustion  used  expansively  in  the  cylinder. 

The  Hazelton  Boiler  Company,  Xew  York  City,  reports  recent 
sales  of  boilers,  aggregating  2,4.50  horse  power,  as  follows:  The 
Rochester  Gas  &  Electric  Company,  Rochester,  N.  Y.,  500  horse 
power;  the  Lambertville  Rubber  Company,  Lambertville,  N.  J., 
200  horse  power;  the  Goodyear  Rubber  Company,  Middlelown, 
Conn.,  150  horse  power ;  the  Bristol  Electric  Lght  &  Railway  Com- 
pany, Bristol,  Conn.,  200  horse  power;  the  Equitable  Gas  Light 
Company,  New  York,  .500  horse  power;  the  Pettebone- Cataract 
Paper  Company,  Niagara  Falls,  N.  Y.,  250  horse  power  ;  the  North 
Adams  Gas  Light  Company,  North  Adams,  Mass.,  150  horse  power; 
the  Canandaigua  Electric  Light  &  R.  R.  Company.  Canandaigua, 
N.  Y.,  2.50  horse  power,  and  the  Newton  Falls  Paper  Company, 
Newton  Falls,  N.  Y'.,  250  horse  power.  They  have  also  recently 
completed  contracts  with  the  Capewell  Horse  Nail  Company,  Hart- 
ford, Conn.,  and  Messrs  P,  &  F.  Corbm,  New  Britain,  Conn.  The 
company  reports  that  nearly  all  of  their  orders  now  being  received 
are  for  the  very  earliest  possible  delivery,  and  that  n>any  of  their 
recent  sales  Lave  been  made  to  old  customers  who  are  now  enlarg- 
ing their  plants.  The  original  boilers  sold  to  these  customers  have 
been  in  constant  operation  for  from  eight  to  ten  years,  without  re- 
pairs, still  carrying  high  pressure,  and  giving  the  .same  fine  results 
as  when  new.  This,  together  with  the  fact  that  the  Hazelton  Com- 
pany has  made  various  improvements  in  the  construction  and  set- 
ting of  their  boilers,  increasing  their  efficiency  and  economy,  and 
improving  their  appearance,  makes  it  much  easier  for  them  to  make 
sales  now  than  formerly. 


The  Edward  P.  AUis  Company,  of  Milwaukee, Wis.,  are  at  present 
very  busy.  Among  the  recent  orders  they  have  received  maybe 
mentioned  tvo  cross  compound  engines  of  1,000  horse  power  each, 
direct-coupled  to  electric  generators,  for  the  Syracuse  Street  Rail- 
way Company,  Syracuse,  N.  Y'.;  one  engine  of  800  horse  power  for 
the  Brockton  Street  Railway,  Brockton,  Mass.;  large  hoist  for 
Butte,  Mont.;  four  large  engines  for  the  Otis  Falls  Pulp  Company, 
Maine;  a  cross  compound  condensing  engine  for  the  McCormick 
Harvester  Machine  Company,  Chicago,  and  a  tandem  compound  en- 
gine for  the  Sandusky  Electric  Light  Company,  Sandusky,  O. 
Their  engine  department  has  in  hand  the  order  recently  received 
from  the  Northwestern  Elevated  Railway  Company,  of  Chicago, 
for  9,000  horse  power  of  engines,  and  they  have  just  shipped  a  verti- 
cal compound  condensing  engine  of  2,500  nominal  horse  power  to 
the  Warren  Manufacturing  Company,  Warren,  R.  I.  Ihey  have 
just  started  a  twin  tandem  compound  condensing  engine  of  2,.500 
horse  power  in  the  new  Berkshire  Cotton  Manufacturing  Company 
mill,  Adams,  Mass.,  and  the  first  of  the  six  large  pumping  engines 
which  they  are  building  for  the  city  of  Pittsburgh,  in  addition  to 
which  they  have  shipped  the  Canal  &  Claiborne  .Street  Railway 
Company,  New  Orleans,  two  tandem  compound  condensing  direct- 
coupled  engines  of  TOO  horse  power  each. 

Their  mining  department  has  just  received  an  order  for  the  com- 
plete machinery  of  a  large   new   reduction    works  to    be    built  in 


Colorado.  This  order  includes  the  engine,  boilers,  crushers,  rolls, 
concentrators,  chlorination  barrels,  etc.,  etc.,  in  fact  the  entire  ma- 
chinery of  the  plant.  The  company's  saw-mill  department  has  had 
an  order  placed  with  them  for  the  complete  machinery  of  a  mill  in 
California  which  will  be  one  of  the  largest  saw-mills  in  the  coun- 
try. They  supply  in  addition  to  the  saw  mill  machinery  the  neces- 
sary engines  and  boilers.  There  are  now  in  operation  six  of  the 
twelve  vertical  compound  condensing  blowing  engines  which  the 
concern  is  building  for  the  Carnegie  Steel  Company,  and  these  ma 
chines  in  service  more  than  exceed  the  expectations  of  all  con- 
cerned. They  are  also  about  to  ship  a  pumping  engine  to  the  city 
of  Sacramento,  Cal.,  and  are  beginning  work  on  the  large  pumping 
engine  recently  ordered  for  Cleveland. 
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OF  OFFICIAL  CHANGES  IN  JULY. 
We  note  the  following  changes  of  ofKcers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Altamont  £  Manchester.^President  C.  C.  Crooke  died  July  9. 

Kansas  City,  OMahovia  &  Southwestern. — Mr.  K.  H.  Bates  has 
been  elected  President. 

Louisi-ille.  Xew  Albany  &  Chicago.— Mr.  B.  E.  Taylor  has  been 
appointed  Purchasing  Agent,  vice  J.  H.  Craig,  resigned. 

Buffalo,  Attica  &  Arcade— Mr.  S.  T.  Dyke  is  acting  Master  Me- 
chanic in  charge  of  rolling  stock  and  road  bed. 

Brainerd  &  Northern.— IAt.  O.  O.  Winter  is  appointed  General 
Manager. 

Boston  Terminal. — Mr.  J.  C.  Sanborn  has  been  elected  General 
Manager. 

>l/ton/ir  ct  Pa«y(V.— Office  of  General  Manager  and  Receiver  re- 
moved to  Great  Northern  Building.  Chicago.  W.  H.  Smith  is  ap- 
pointed Purchasing  Agent,  with  ofjice  at  Albuquerque,  N.  Mex. 

Rutland.— Mt.  Geo.  W.  Kenney  is  appointed  Superintendent  of 
Motive  Power,  with  office  at  Rutland.  Vt. 

Seaboard  Air  Line  Belt. — Mr.  R.  C.  Hoffman  is  chosen  President 
to  succeed  Mr.  J.  H.  Winder,  resigned. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha.— Hi.  A.  G.  Wright 
has  been  appointed  Division  Master  Mechanic  at  Altoona,  Wis.,  to 
succeed  Mr.  W.  E.  Amann,  resigned.  Mr.  H.  G.  Burt  succeeds  Mr. 
E.  W.  Winter  as  General  Manager. 

Wabash.— Mr.  Sidney  Emerson  has  been  .appointed  Chief  Engi- 
neer, with  office  at  St.  Louis. 

I'exas,  SabiJte  Valley  &  Northwestern. — Receiver  L.  Hars  has  re- 
signed. 

Georgia  Northern.— Mr.  A.  McLean  has  been  appointed  Super- 
intendent of  Motive  Power,  with  office  at  Pidcoi;k,  Ga. 

Pittsburgh  &  Lake  Erie.— Mr.  3.  T.  Atwood  has  been  appointed 
Chief  Engineer. 

Missouri.  Kansas  &  Texas.— JAv.  S.  B.  Fisher  has  been  promoted 
to  be  Chief  Engineer,  with  office  at  St.  Lonis. 

Eagles  Mere  Railroad. — Joel  H.  DeVictor  has  been  elected  Vice- 
President,  with  office  at  Philadelphia,  Pa.,  vice  John  R.  T.  Ryan. 

Peoria,  Decatur  A  Evansi'ille  Railway.— H.  W.  Matters  having 
resigned,  W.  J.  Lewis  has  been  appointed  Purchasing  Agent,  with 
headquarter  at  Evansville,  Ind. 

Lehigh  &  Lackawanna  Railroad. — L.  A.  Riley  has  been  elected 
President. 

Cleveland,  Akron  &  Columbus  Railway.— T.  H.  Perry  is  Purchas- 
ing Agent,  with  office  at  Indianapolis,  Ind. 

California  Eastern. — The  following  is  a  list  of  the  officers  of  the 
new  company:  President,  R.  W.  Woodbury  ;  Vice-Presidents,  D.  G. 
Scofield  and  W.  N.  Byers:  Treasurer.  I.  B.  Newton,  and  Secretary, 
R.  S.  Seibert. 

St.  Louis,  Avoyelles  it  Southuesteryi  Railuay.—Bngh  J.  Fitch  has 
been  appointed  Receiver  of  this  company. 

Columbus,  Sandusky  &  Sockitig.—ilr.  N.  Monsarret  has  resigned 
the  positions  of  Piesident  and  General  Manager. 

Denver,  Lakewood  &  Golden  Railroad .—^V .  F.  R.  Mills  has  been 
appointed  General  Superintendent  and  Purchasing  Agent,  vice  J. 
B.  McCormic,  previously  General  Sup;rintendent. 

Marshfield  &  Soufhea.stern  Railuay.—Cha.r]es  H.  Grundy  has 
been  appointed  General  Manager,  with  office  at  Marshfield,  Wis., 
vice  A.  A.  Hopkins.  The  Chicago  offices  are  removed  to.  Nos.  508-9 
Roanoke  Building. 

Soufherii. — Mr.  .Tosepe  H.  Green,  Master  Mechanic  at  Columbia, 
S.  C,  has  resigned. 

South  Carolina  it  Georgia.— Mr.  Joseph  H.  Green  has  been  ap- 
pointed Superintendent  of  Motive  Power,  with  office  at  Charleston, 
S.  C. 

Marietta  A  North  Georgia.— Mr.  Joseph  McWilliams  has  been 
appointed  General  Manager. 

St.  Louis  S:  San  trancisco.— Mr.  B.  F.  Yoakum  is  General  Man- 
ager, vice  Mr.  H.  L.  Morrill,  resigned. 

Fremont,  Elkhorn  &  Missouri  Valley.— Mr.  George  F.  Bidwell  has 
been  made  General  Manager,  vice  H.  6.  Burt,  resigned. 

.•<uffolk  it  CaroAnn.— General  Manager  J.  H.  Macleary  has  re- 
signed and  Superintendent  George  L.  Barton  will  perform  the 
duties  of  the  office  until  further  notice. 


C^ini^lotjmrnt. 


Employment  wanted  by  a  man  of  several  years'  experience  as 
foreman  and  general  workman.  In  coach  and  engine  painting, 
can  furnish  best  of  reference  as  to  ability  and  sobriety.  Address 
American  Engineer,  Car  Builder  and  Railroad  Journal. 
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THE     ALTOONA     SHOPS     OF    THE    PENNSYLVANIA 
RAILROAD. 


III. 


(Continued  from  page  169.) 

The  focus  of  Altoona  is  the  Logan  House,  a  hotel  which  was 
built  soon  after  the  shops  were  located  there,  and  which  is  now 
in  the  center  of  the  city  on  the  north  side  of  the  raihoad  tracks, 
the  great  locomotive  repair  simps  being  on  the  south  side  and 
opposite  to  the  hotel.  The  hotel  is  not,  shown  in  the  plan  of  the 
shops,  which  was  published  in  our  June  number. 

For  convenience  of  reference  this  plan  is  reprinted  herewilh, 
and  the  position  of  the  hotel  is  indicated  in  the  reprint.  The 
erecting  shop,  No.  1,  shown  in  the  plan,  is  directly  opposite  to 
the  hotel  and  first  attracts  attention.  It  was,  we  believe,  the 
first  shop  of  the  ki:;d  in  this  country  which  was  built  with  longi- 
tudinal tracks  and  overhead  traveling  cranes,  and  has  been  tlie 
subject  of  frequent  study  and  much  criticism  by  railroad  mtn 
ever  since  it  has  been  erected.  The  cranes  were  made  in  England 
and  are  carried  in  brick  arches  along  the  sides  of  the  shop.  These 
are  large  and  cumbrous  and  exclude  a  good  deal  of  light,  and 
would  not  be  repeated  if  theshoiis  had  to  be  rebuilt.  In  fact  it  is 
said  that  tlie  cranes  which  were  originally  put  into  this  shop  are 
now  too  light  for  the  heavy  engines  which  must  be  handled, 
and  plans  are  under  consideration  to  replace  the  cranes  with 
heavier  ones,  ami  substitute  an  iron  supporting  structure  to  carry 
them. 

Erecting  shop  No.  3  forms  a  part  of  the  same  group  of  build- 
ings and  is  similar  to  No.  1,  and  has  three  longitudinal  tracks 
with  a  pair  of  overhead  travelling  cranes  which  weie  built  in 
Altoona.  They,  too,  are  carried  on  brick  arches,  but  these  are 
arranged  so  as  to  light  the  shop  better  than  No.  1  is  lighted.  The 
two  side  tracks  each  have  a  pit,  while  the  centre  one  has  not.  The 
engines  to  be  repaired  are  placed  on  the  side  tracks,  and  the  mid- 
dle one,  as  far  as  possible  is  kept  ciear.  The  space  between  the 
middle  and  side  tracks  is  excavated  and  covered  over.  In  these 
basements,  as  they  may  be  called,  the  water  and  steam  pipes  for 
heating  the  building  and  testing  boilers  are  located.  In  the  No. 
1  shop  the  pump  and  accumulator  for  the  water  pressure,  are 
located  under  the  floor.  The  boilers  are  all  tested  first  by  a  cold 
water  hydraulic  test,  and  then  with  hot  water  and  steam  pressure. 
For  both  tests  the  water  is  conducted  to  the  boilers  by  the  system 
of  pipes  described,  and  in  making  the  steam  test  the  boilers  are 
entirely  filled  with  water,  which  is  then  heated,  and  expanded 
with  steam  from  the  steam  pipes. 

The  space  below  the  floor  is  also  used  for  storing  the  parts  of 
engines,  which  are  brought  in  for  repairs,  and  are  dismantled. 
The  woolen  floor  is  removable  which  enables  the  parts  to  be  easily 
deptisited  in  the  basements  and  taken  out  again  when  they  are 
needed. 

There  is  room  for  nine  engines  on  each  track  and  about  34 
can  be  repaired  and  turned  out  each  month  in  each  shop,  although 
the  average  is  not  as  great  as  that  number.  The  cranes  are  not 
very  rapid  in  their  movements  and  for  that  reason  they  are  used 
for  handling  only  the  heaviest  parts  of  the  locomotives  which  are 
being  repaired.  As  has  often  been  explained,  any  engine  can  be 
lifted  up  bodily  and  transferred  laterally  over  the  middle  track, 
and  then  moved  longitudinally  to  any  point  in  the  shop,  and 
again  carried  over  to  either  side  track  and  placed  wherever  it  may 
be  required.  In  this  way,  if  for  any  reason  it  is  desirable  to  give 
precedence  to  some  engine,  it  can  be  taken  up  and  placed  in  any 
desired  position, 


These  shops  and  the  appliances  in  them  have  now  been  in  use 
for  a  good  many  years  and  although  the  relative  merits  of  shops 
with  longitudinal  and  transverse  tracks  is  still  a  much-disputed 
question  it  would  be  hard  to  find  any  one  about  Altoona  who 
would  advocate  the  liuilding  of  an  erecting  shop  with  transverse 
tracks  and  a  transfer  table,  which  is  the  usual  plan  adopted  in 
this  country. 

The  general  arrangement  of  these  shops  may  be  commented  on. 
The  machine  shop  is  a  two-story  building  centrally  located  be- 
tween the  two  erecting  shops,  with  which  it  is  connected  by 
wings  at  the  south  end.  At  the  north  each  of  the  three  par- 
allel shops  abuts  against  a  transverse  building  with  tracks  leading 
out  to  a  transfer  table.  In  this  shop  the  cylinders,  frames,  trucks, 
etc.,  are  a.ssembled,  and  put  together,  preliminary  to  being  taken 
into  the  erecting  shops.  Between  the  machine  and  erecting  shops 
there  are  open  spaces  where  wheels,  castings,  etc.,  are  stored 
temporarily  before  being  taken  into  the  shop.  West  of  the  trans- 
fer-table is  the  wheel  shop,  smithy  and  boiler  shops.  The  wheel 
shop  is  in  a  direct  line  with  the  machine  shop,  and  all  the  build- 
ings last  referred  to  are  connected  w  ith  the  transfer  table  and  by 
tliat  means  material  or  partly  finished  work  can  be  carried  to  any 
l>art  of  the  machine  or  erecting  shops.  Still  farther  north  is  the 
wheel  foundry  and  another  larger  foundry  for  general  castings. 
The  brass  foundry  and  other  smaller  buildings  are  distributed  as 
shown  in  the  plan  from  which  it  will  be  seen  that  what  may  be 
called  tlie  co-relation  of  the  shops  is  very  convenient  and  that  al- 
though the  present  arrangement  of  buildings  has  been  the  result 
of  a  process  of  evolution  it  has  not  been  without  a  system  which 
has  evidently  been  carefully  thought  out.  The  location  of  the 
three  round  houses  Nos.  1,  2  and  8  is  shown  and  also  that  of  the 
testing  laboratory  which  is  now  famous  the  world  over. 

At  the  time  of  our  visit  to  the  erecting  shops  all  the  engines  in 
No.  1  it  was  noticed  had  Belpair  boilers.  The  Pennsylvania  Rail- 
road has  adopted  this  form  of  boiler  more  extensively  than  any 
other  line  in  this  country,  and,  apparently,  have  no  present  inten- 
tion of  abandoning  it,  but  are  applying  it  to  all  new  engines 
which  are  built  and  to  old  ones  which  are  rebuilt.  It  is  true  that 
some  of  the  earlier  boilers  of  this  type,  which  were  too  small, 
have  been  removed  and  are  now  used  in  stationary  service,  but 
the  number  is  constantly  being  increased  and  the  type  is  adhered 
to,  which   indicates   that  it  has  been  giving  satisfaction.     Some 


Fig.  1. -Flexible  Staybolt. 

trouble  has  been  experienced  with  them  in  common  with  all 
other  locomotive  boilers  from  the  breaking  of  stay-bolts.  It  was 
observed  that  more  stay-bolts  break  in  steel  than  in  iron  plates, 
and  that  the  tighter  the  bolts  are  screwed  into  the  plates  the 
larger  the  number  of  breakages  were.  From  this  and  other  facts 
the  inference  was  drawn  that  tbe"rigidity  of  the  bolts  had  much 
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to   do  with  their  failure.      Mr. 
Joseph  Nixon,  the  foreman  of  the 
boiler  shops,  was  therefore  led  to 
design  the  form   of  attachment 
shown  in  Fig.  1.  which  permits  of 
some  degree  of  flexibility  in   the 
bolt,   and   also  provides  a  more 
secure  fastening.     It  consists  of 
a  nut  with   a  tapered  thread  If 
inches     in    diameter    which     is 
screwed  into  the  outside  plate  of 
the  fire  box.     The  hole  on  the 
inside  of  the  nut  is  tapered,  and 
"runs    off  to    nothing"    in    the 
thread,  which  is  cut  in  the  outer 
end  of  the  hole.      The  point  of 
flexure  of  the  bolt  is  thus  dis- 
tributed over  some  distance  and 
is  not  concentrated  at  one  point. 
The  bolt  is  riveted  over  the  out- 
side of  the  nut,  as  is   usual,  and 
the  inside  end    is    screwed   and 
riveted  into  the  fire-box  plate  in 
the  usual   way.     The  nuts  were 
first  made  of  brass,  but   are  now 
made  of  malleable  iron.     They 
were  first  applied  to   boilers  in 
1892,  and  they  worked   so  satis- 
factorily that  they  have  gradually 
been   used  more  and  more,   and 
now  orders  have  been  given  to 
apply  them   to   all   boilers  wbich 
go  through  the  shops.     Thus  far 
no  bolts  have  been  found  broken 
which  are  fastened  in  this  way. 
They  are  put  in  the  upper  rows 
which  are  most   liable  to  break, 
and    in    some    engines    in    all 
places  where  the  nuts  will  not 
interfere  with    the  attachments 
to  the  boilers.  The  drilling  of  th? 
ends    of  stay  bolts  it   has  been 
found   will   not  always  reveal  a 
fracture  if  it  occurs,   and  it  was 
partly   for  that  reason  and  also 
to  lessen  the  cost  of  repairs  that 
this    method  of    fastening  bolts 
was  designed  by  Mr.  Nixon  and 
adopted  by  the  company. 

A  good  many  years  ago  the 
Pennsylvania  Railroad  had  in  its 
equipment  a  number  of  Winans 
Camel  engines  which  some  of 
our  older  readers  will  remember 
had  fireboxes,  the  crown  sheets 
and  tops  of  which  sloped  down- 
ward and  backward  from  the 
barrel  of  the  boiler,  and  were 
stayed  with  ordinary  stay-bolts. 
Later  the  Pennsj  Ivania  Railroad 
Company  built  some  consolida- 
tion engines  with  similar  fire- 
boxes which  have  been  known  as 
Class  I  engines.  It  is  said  of 
the  boilers  of  these  engines  that 
they  are  the  cheapest  to  maintain 
of  any  on  the  road,  as  they  are 
also  the  lightest  boiler  in  propor- 
tion to  their  size  of  any  in  use. 
Having  some  interest  in  this  we 
made  inquiry  and  ascertained 
the  weights  of  three  classes  of 
boilers:    1st,  Class  I,  of  the  kind 
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described;  2d,  Class  A,  for  anthracite  coal,  but  having  a  wagon 
top  and  crown-bars,  and  Class  R,  a  Belpaire  boiler.  The  follow- 
ing table  gives  the  weights  of  the  boilers  as  they  leave  the  boiler 
shops  without  flues,  their  heating  surface  and  the  weight  per 
square  foot  of  heating  surface: 


Class. 

Weight  of 
boiler. 

Heating  sur- 
face. 

Weight  per 
square  foot  of 
heating  surface. 

I 

A 

Pounds. 
11,413 
16,361 

18,850 

Feet. 
1,259.5 
1,205.0 
1,731.0 

Pounds. 
9.06 
13  57 

R 

10  89 

The  weight  of  the  Class  I  boiler  included  water  grates,  where- 
as the  others  did  not.  It  will  be  seen  that  it  weighs  1.83 
pounds  per  square  foot  of  heating  surface  less  than  a  Belpaire 
boiler,  and  4.51  pounds  less  than  one  with  crown-bars.  In  a 
boiler  with  3,000  square  feet  of  heating  surface  there  would, 
therefore,  be  a  ditference  of  more  than  3,660  pounds  in  the 
weight  of  a  Belpaire  boiler,  and  one  of  the  Class  I  type  and  over 
9,000  pounds  between  a  boiler  of  the  latter  type  and  one  with  a 
crown  sheet  supported  by  crownbars.  The  comparison  is,  per- 
haps, not  quite  fair,  for  the  reason  that  the  Belpaire  boiler  was 
designed  to  carry  a  higher  pressure  than  the  others  were  in- 
tended for,  but,  after  allowing  for  this,  the  fact  remains  that 
boilers  of  .^the  camel  type  are  lighter  than  any  other  form  in  use, 
and  are  easier  to  maintain,  not  slight  advantages.  As  the  ob- 
jection is  sometimes  made  to  them  that  they  do  not  carry  water 
well,  we  made  special  inquiries  with  reference  to  that  point. 
The  testimony  relating  to  this  point  was  a  little  conflicting  re- 
garding the  class  I  boiler  which  was  probably  deficient  in  steam 
room.  Men  who  ran  camel  engines,  and  still  survive,  say  that 
they  always  carried  water  very  well.  They  had,  however,  high 
domes  which  were  very  large  in  diameter,  and  located  at  the  front 
of  the  boiler  near  the  front  tube-sheet.  If  the  only  difBculty  with 
boilers  of  this  kind  is  that  of  carrying  water  satisfactorily  it  would, 
therefore,  seem  that  it  is  remediable.  The  figures  indicate  that 
the  capacity  of  a  boiler  of  this  kind,  of  a  given  weight  would  be 
about  20  per  cent,  greater  than  one  of  the  Belpaire  type,  and  the 
difference  would  be  still  greater  if  the  comparison  was  made 
with  one  having  crownbars.  These  are  certainly  no  small  ad- 
vantages. 

It  is  a  curious  fact  that  in  piecing  out  flues  in  different  shops 
in  the  country  there  are  a  greater  variety  of  methods  in  use  than 
are  employed  in  doing  any  other  kind  of  work.  At  Altoona  there  is 
one  of  the  best  equipped  and  most  convenient  flue  shops  that  we 
know  of.  It  is  a  large,  well  lighted  and  ventilated  building  apart 
from  the  boiler  shop  and  just  south  of  it.  The  flues  when  they 
are  brought  in  to  be  pieced  are  first  put  into  a  "rattler,"  and  the 
scale  is  cleaned  off.  The  rattlers  used  here  are  cylinders  of  about 
30  inches  diameter,  which  are  formed  by  bolting  long  cast-iron 
bars  of  T  section  to  circular  discs  or  heads  attached  to  a  suitable 
shaft.  One  of  these  bars  is  removable,  and  the  flues  are  put 
inside  of  the  cylinder  through  the  opening  which  is  left  when  it 
is  removed.  Between  the  others  there  are  open  spaces  or  slots 
about  I  inch  wide.  Formerly  flues  weie  rattled  dry,  but  now  the 
practice  is  to  put  them  into  the  rattler  with  broken  furnace  slag 
and  then  conduct  a  stream  of  water,  by  a  perforated  pipe,  which 
extends  the  whole  length  of  the  rattler — the  water  entering 
through  the  open  spaces  left  between  the  bars.  It  is  said  that  a 
given  number  of  flues  can  be  cleaned  by  the  wet  process  in  less 
than  half  the  time  than  is  possible  if  they  are  "  rattled"  dry. 

After  being  cleaned  the  next  step  is  to  cut  them  off  to  the 
proper  length,  and  scarf  the  ends  of  the  flues  externally,  the 
piece  to  be  welded  on  being  scarfed  internally.  They  are  then 
driven  together,  heated  in  a  coke  fire  and  welded  in  a  very  simple 
machine,  consisting  in  a  revolving  horizontal  shaft  which  enters 
the  inside  of  the  flue.  Another  parallel  shaft  carries  a  roller, 
about  3  in.  diameter  and  2J  in,  face,  which  can  be  raised  and 
lowered  in  relation  to  what  mav  be  called  the  bearing  shaft,  and 
after  the  heated  flue,  which  is  to  be  welded;  Is  placed  in  the  lat- 
ter, the  roller  is  pressed  down  on  the  heated  joint  and^the^  weld- 


ing IS  effected  in  a  few  seconds.  The  two  shafts  are  geared  and 
revolve  together.  The  machines  are  mads  by  J.  Sadler,  of  New 
York. 

After  being  pieced  in  this  way,  the  flues  are  tested  in  a  hy- 
draulic tester.  This  is  arranged  so  as  to  fill  the  tube  with  water 
taken  from  the  water  supply.  At  the  same  time  the  water  flows 
into  what  was  originally  a  pump  cylinder  of  a  Westinghouse 
brake  pump,  containing  a  piston.  The  water  enters  the  cylinder 
below  the  piston  and  raises  it  up.  When  the  flue  and  the 
cylinder  are  filled  the  water  connection  is  closed,  and  compressed 
air  is  admitted  above  the  piston  in  the  cylinder.  This  is  propor- 
tioned so  as  to  give  the  requisite  pressure  in  the  flue,  and  the  test 
is  thus  made  almost  instantly.  After  being  tested  the  flues  are 
swaged  down  at  one  end,  which  is  ground  to  receive  a  copper 
ferrule.  This  is  brazed  to  the  tube,  and  is  in  turn  also  ground  on  its 
outside  surface.  It  has  been  found  that  when  tubes  leak,  that  the 
leak  is  more  likely  to  occur  between  the  tube  and  the  ferrule,  and 
not  between  the  ferrule  and  tube  plate,  and  that  the  brazing  pre- 
vents such  leakage. 

Another  method  of  putting  in  flues  has  recently  been  tested. 
This  consists  in  putting  the  ferrule  into  the  hole  in  the  tube  sheet 
and  rolling  it  before  the  tube  is  put  in.  Afterwards  the  tube  is 
put  in  and  rolled  inside  of  the  ferrule. 

This  shop  has  a  capacity  for  handling  about  11,000  flues  per 
month,  the  average  outjjut  being  about  8,000.  All  the  work  is  (^one 
by  piecework,  as  is  the  case  in  most  of  the  shops  in  Altoona,  which 
system  is  popular  with  the  men  and  is  profitable  to  the  company. 
The  general  verdict  is  that  there  is  no  practical  difficulty  in  secur- 
ing good  work  by  careful  inspection,  and  that  it  is  no  more  trouble 
to  inspect  work  under  the  piece  system  than  it  is  to  inspect  the 
men  when  they  work  by  the  day  and  keep  them  up  to  their 
duties. 

The  system  of  piece  work  has  been  very  generally  adopted  in  all 
the  shops,  even  in  round  house  repairs,  and  in  such  work  as 
washing  windows  with  the  result  of  a  great  reduction  in  cost. 
The  system  is  generally  liked  by  officers  and  men  and  it  would 
be  difficult  to  induce  the  authorties  at  Altoona  to  return  to  the 
days  work  system  after  the  experience  they  have  had.  It  is  said 
that  the  piece  work  system  saves  65  per  cent,  on  the  cost  of  labor. 
There  were  of  course  at  first  many  difficulties  in  introducing  this 
method,  one  of  the  chief  of  which  was,  the  making  of  a  scale 
of  prices,  which  took  three  years  to  perfect,  and  which  now  re- 
quires amendment  at  times.  Besides  the  advantages  named  work 
is  done  quicker  and  can  be  hurried  more  than  is  possible  when 
men  are  working  by  the  day.  In  this  way  more  work  can  be  done 
with  a  given  equipment  than  is  possible  with  the  old  method. 
The  inspection  is  done  by  the  foreman  or  a  special  person  appointed 
for  that  duty.  It  is  upon  the  inspection  that  the  success  of  the 
system  of  piece  work  is  dependent.  It  is  said  that  but  little 
trouble  is  experienced  from  had  work. 

One  of  the  most  interesting  places  in  Altoona  is  the  testing  de- 
partment and  laboratory,  which  has  acquired  a  world  wide  repu- 
tation. It  occupies  a  three-story  building  40  by  73  feet,  located 
on  the  south  side  of  the  ground  owned  by  the  company.  The 
chemical  laboratory,  under  the  charge  of  Dr.  C.  B.  Dudley, 
occupies  the  whole  of  the  third  story  and  about  half  of  the  second, 
The  first  floor  is  devoted  to  the  department  of  physical  tests, 
under  the  charge  of  Mr.  A.  W.  Gibbs. 

The  chemical  laboratory  is  very  fully  equipped  with  every 
requisite  for  analyzing  the  great  variety  of  materials  which  are 
bought  and  used  in  the  operation  of  a  great  road  like  the  Pennsyl. 
vania.  The  purchase  of  material  by  this  company  amount  to 
many  millions  annually,  and  cover  a  great  variety  of  substances. 
These  include  metals  of  different  kinds,  such  as  iron,  steel, 
copper,  brass,  lead,  zinc,  etc.,  paints,  oils,  soaps,  petroleum  prod- 
ucts of  various  kinds,  caustic  soda,  blue  vitrei,  sal  ammoniac, 
disinfectants,  mineral  wool,  magnesia,  boiler  coverings,  India 
rubber,  etc.,  etc.  The  aim  of  those  who  conduct  the  laboratory  is 
first  to  establish  a  standard  of  qualities  which  the  material  that  is 
bought  should  possess,  and  then  make  specifications  of  these  qual- 
ities by  which  they  are  bought,  and  to  which  they  must  conform. 
This';_alone  has  required  an   immense  amount  of  investigation, 
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study  and  research.  At  present  about  thirty-five  specifications  of 
this  kind  have  been  formulated,  and  all  the  materials  to  which 
these  refer  are  bought  to  conform  thereto.  When  the  material  is 
delivered  samples  are  sent  to  the  testing  department, 
properly  labeled,  and  designated  by  the  number  of  the 
requisition  under  which  it  was  ordered,  and  none  of  the 
material  can  be  used,  excepting  in  emergencies,  until 
the  samples  have  been  inspected  and  analyzed  to  ascertain  whether 
they  comply  with  the  specifications.  As  soon  as  the  analyses  are 
made  reports  thereon  are  sent  to  the  superintendent  of  the  motive 
power  department,  and  the  holders  of  the  materials  are  duly  noti- 
fied whether  it  does  or  does  not  comply  with  th«i  requirements. 
If  it  dees  it  is  accepted  and  used,  if  not  the  parties  who  supplied 
it  are  notified  and  it  is  returned  to  them.  Some  of  the  materials 
are  subjected  to  both  chemical  analysis,  and  to  physical  tests  be- 
fore being  accepted.  The  ascertainment  of  the  qualities  and 
characteristics,  which  all  these  different  materials  should  have  of 
course,  implies  as  has  been  said  an  immense  amount  of  special 
knowledge,  and  these  which  have  been  prepared  were  evolved  as 
the  result  of  the  work  of  this  unique  department  of  the  Pennsyl- 
vania railroad  during  the  many  years  of  its  existence  and  are  the 
results  of  much  labor,  research  and  experience.  The  great  variety 
of  materials  which  are  bought  by  and  are  sold  to  railroad  com- 
panies are,  of  course,  subject  to  all  kinds  of  deterioration,  adult- 
eration and  falsification.  Sometmies  this  arises  from  the  ignor- 
ance of  dealers  or  manufacturers:  in  others  it  is  more  culpablei 
It  is  the  business  of  the  testing  department  to  ascertain  whether 
the  materials  bought  have  the  qualities  required.  There  are,  of 
course,  some  things  which  require  only  to  be  inspected,  and  not 
tested,  and  for  that  reason  inspectors  are  employed,  but  these  be- 
long chiefly  to  the  physical  test  department,  and  are  sent  where- 
ever  their  services  are  required.  That  a  private  individual  firm 
or  a  great  company  will  be  liable  to  be  cheated  if  it  does 
not  know  what  kind  of  materials  are  supplied  to  it,  or  if 
its  knowledge  of  what  it  gets  is  supplied  only  in  a  very  casual, 
desultory  and  unsystematic  way,  would  hardly  uppear  to  require 
any  proof.  The  Pennsylvania  Railroad  Company  has  organized 
its  test  department  in  a  thoroughly  systematic  manner  to  do 
what  every  prudent  business  man  does  when  he  buys  anything 
The  magnitude  of  the  transactions  of  the  railroad  company  of 
course  requires  that  the  organization  and  scope  of  this  depart- 
ment should  correspond  thereto  in  order  to  accomplish  its  pur- 
pose. In  another  article  a  fuller  detailed  description  will  be  given 
of  the  work  which  has  been  and  constantly  is  being  done,  with 
some  reports  of  the  results  which  have  been  accomplished  thereby. 
(To  be  Continued.) 


©xjmmttiiicalicns. 


Sensational  Tests  of  Car  Weeels. 


Editor    American   Engineer,    Car    Builder   and    Railroad 

Journal : 

The  interesting  account  on  page  92  of  your  June  issue  of  certain 
"thermal  tests  "of  car  wheels,  made  at  Altoona.  is  calculated  to 
excite  alarm  and  to  weaken  confidence  in  cast-iron  car  wheels. 

.^little  reflection  will,  I  think,  convince  those  who  are  familiar 
with  the  manufacture  and  use  of  car  wheels  that  this  test  is  en- 
tirely unlike  any  conceivable  conditions,  even  of  severest  service. 
Prolonged  action  of  brakes  cannot  approximate  such  a  condition, 
although  car  wheels  are  frequently  observed  to  be  very  much 
hotter,  when  examined  at  the  bottom  of  a  long  descending  grade, 
than  your  account  shows  sufficed  to  crack  the  test  wheels,  without 
any  evidence  of  cracking  in  plate  or  brackets. 

Pouring  an  annular  lake  of  molten  iron  around  the  rim  of  a  car 
wheel  does  not,  at  all,  imitate  the  condition  which  obtains  when 
brakes  are  suddenly  and  continuously  applied,  therefore  no  proper 
deductions  can  be  drawn  therefrom ;  though  the  prima  facie 
reason  why  one  wheel  cracked  under  such  a  test  and  another  did 
not,  would  appear  to  be  that  the  cracked  wheel  had  a  deeper 
chilled  tread  and  would,  therefore,  have  proved  a  more  serviceable 
wheel  for  the  purpose  for  which  it  was  designed,  viz.,  to  show 
jjood  mileage  in  actual  service. 

Some  years;  ago  the  wheels  made  at  Altoona  were  cast  by  what 
was  then  called  the  "  sand-flange  process,"  and  wheels  cast  in  this 


way  would,  presumably,  resist  this  extraordinary  "  thermal  test  " 
better  than  similar  wheels  cast  in  a  chill  not  provided  with  the 
sand  flange. 

In  1881,  when  I  last  visited  the  Altoona  shops,  the  sand-flange 
power  process  had  been  in  daily  use  for  more  than  five  years  and  it 
would  no  doubt  be  equally  applicable  to  contracting  chills  which 
are  now  generally  used. 

S^This  process  is  simply  providing  a  groove  about  %  inches  wide,  % 
inches  deep  in  the  flange  Dortion  of  a]chill;  thisgroove  is  filled  with 
sand,  properly  packed  to  preserved  the  shape  of  the  flange  and  an 
annular  chamber  about  }i  inch  wide  and  }»  inch  deep  with  a 
few  vent  holes  to  carry  ofl"  the  steam  generated  in  the  sand  rammed 
in  the  groove,  while  casting  the  wheel. 

The  practical  effect  of  this  arrangement  was  to  decrease  the  chill 
of  the  flange  of  the  wheel,  without  affecting  the  depth  of  chill  on 
the  tread.  This  difference  would  probably  be  sufficient  to  prevent 
the  occurrence  of  a  crack  through  the  flange,  which  would,  of 
course,  immediately  eause  a  crack  in  the  brackets,  followed  by  a 
crack  through  the  plate. 

I  do  not  know  whether  the  Altoona  wheel  was  cast  in  this  man- 
ner, or  whether  it  was  deficient  in  chill,  but  I  regard  the  test  as  a 
sensational  and  misleading  one,  representing  impossible  conditions 
and  likely  to  cause  unnecessary  alarm  unless  properly  under- 
stood. 

Not  having  been  connected  with  car-wheel  manufacture  since 
1887,  I  feel  free  to  criticize  this  test.  C. 

[Our  correspondent's  observation  that  "the  prima  facie  reason 
why  one  wheel  cracked  under  such  a  test,  and  another  did  not, 
would  appear  to  be  that  the  cracked  wheel  had  a  deeper  chilled 
tread,"  it  is  to  be  feared  is  a  mern  hypothesis,  and  may  or  may 
not  be  true,  but  is  valueless  as  a  basis  for  drawing  any  re- 
liable deduction.  Whether  the  wheels  which  were  broken  were 
or  were  not  cast  with  a  sand  flange  we  are  not  able  to  say,  neither 
do  we  know  whether  that  method  of  casting  "would  probably  be 
sufficient  to  prevent  the  occurrence  of  a  crack  through  the 
flange."  In  cases  like  this  it  is  well  to  keep  in  mind  the  maxim 
"that  things  which  are  not  quite  sure  are  very  uncertain."  Nor 
is  it  quite  clear  why  the  test  referred  to  should  be  regarded  as 
"sensational."  That  car  wheels  break  when  their  rims  are  sud- 
denly heated  to  comparatively  low  temperatures  is  surely  a  fact 
of  importance  in  view  of  the  experience,  which  is  not  uncommon, 
of  more  or  less  mysterious  breakages  of  wheels  in  service,  attended 
at  times  with  loss  of  life  or  limb,  and  always  by  loss  of  property. 
It  would  or  should  be  more  sensational  if  such  a  fact  did  not  re- 
ceive very  serious  consideration  by  those  who  are  interested  with 
the  responsibility  of  carrying  us  safely  when  we  travel  on  rail- 
roads.—Editor.] 


Indicator  Rigging  for  Iiocomotives. 


Editor   American    Engineer,    Car   Bullder   and   Railroad 

Journal : 

There  is  a  mistake  in  the  latter  part  of  the  article  in  your  June 
issue  on  the  Indicator  Rigging  used  on  the  Pennsylvania  Railroad, 
where  it  is  stated  that  the  rigging  illustrated  is  the  development 
of  one  used  by  Professor  Goss,  whereas  it  is  the  development  of 
one  first  used  and  illustrated  by  Mr.  Dean  or  George  Strong. 

I  send  you  with  this  letter  prints  showing  the  general  arrange- 
ment and  details  of  our  latest  rigging,  which  is  a  modification  of 
that  used  by  Professor  Goss.  It  was  made  for  use  on  our  new 
mogul  compounds,  as  the  pantograph  rigging  n'as  not  adapted  to 
the  increased  stroke  and  higher  steam  chests  of  the  compounds. 
The  pantograph  rigging  is  an  accurate  one  and  has  been  used  at 
speeds  over  8U  miles  per  hour,  but  service  has  shown  it  to  possess 
two  disadvantages  : 

First.  The  workmanship  has  to  be  very  excellent  to  prevent  lost 
motion. 

Second.  It  is  too  flexible  laterally,  and  the  side  tremors  set  up 
are  communicated  to  the  motion  rod,  and  thence  to  the  indicator 
drum. 

The  motion  shown  in  the  blue  prints  sent  you  is  an  equally  accu- 
rate and  much  simpler  one,  and,  as  will  be  noticed,  uses  several 
parts  of  the  pantograph  motion. 

Trial  shows  that  it  wears  better  and  is  not  subject  to  the  same 
vibration  as  the  other  motion,  but  has  not  the  same  range  of  verti- 
cal adju-itment.  It  has  provision  for  taking  up  the  wear  where 
necessary,  and  the  steam-chest  bearing  for  the  motion  rod  is  much 
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General  Arrangement  of  Indicator  Rigging. 
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Details  of  Ind 

better  thaa  that  illustrated  by  you  iu  June.  Bra33  slidiag 
blocks  in  the  slots  of  the  lever  were  found  to  wear  too  fast,  and 
have  been  supplauted  with  others  of  lignum  vitai,  which  wear 
very  much  better.  The  details  are  so  plain  as  to  need  no  explana- 
tion. 

For  engines  with  a  short  stroke  and  high  steam  chests,  the  ful- 
crum of  the  lever  could  well  be  placed  between  the  slots,  and 
would  allow  a  much  shorter  and  stitfer  stand,  but  the  anglj  of  the 
slots  to  the  line  of  motion  would  be  less  favorable,  and  there  might 
be  some  trouble  from  sticking. 

In  conclusion,  I   think   that  where   it   is   necessary  to  adapt  one 
rigging  to  a  number  of  engines  of  different  types,  the  pantograph 
motion  is  to  be  preferred,  but  where ]one  can  aflford  to  make  special 
levers  of  different  lengths,  the  one  shown  is  most  satisfactory. 
Yours  truly, 

A.  W.  GiBBS, 
Assistant  Mechanical  Engineer,  Pennsylvania  Railroad, 

Altoona,  Pa. 

[The  prints  reproduced  herewith  need  but  little  explanation. 
The  lever  is  shown  in  detail,  also  the  lignum  vita3  sliding  blocks. 
Toe  lever  fulcrum  and  means  for  adjusting  it  are  much  the  same 
as  in  the  illustrations  in  our  June  issue.     The^fulcrum   pin    is 


cator  Rig^ingi 

clamped  firmly  in  the  fulcrum  and  between  the  latter  and  the 
lever  is  a  niotioQ-roi  guide  clamped  to  the  same  pin.  It  provides 
a  support  for  the  square  end  of  the  motion-rod,  and  the  square 
end,  which  is  10  inches  long,  is  drilled  for  a  pin  which  also  passes 
through  the  sliding  block  in  the  lever.  The  support  for  the  mo- 
tion rod  at  the  steam-chest  end  consists  of  an  adjustable  standard 
with  a  steel  ball  in  a  babbitted  socket,  the  rod  passing  through  a 
hole  in  the  bT,ll.  The  method  of  attaching  the  cord  is  the  same  as 
in  the  other  rigging. 

This  rigging  and  the  one  previously!  ilustrated  are  two  excellent 
examples  of  serviceable  rigs,  the  one  illustrated  in  June  being  ad- 
justable to  a  number  of  locomotives  of  different  dimensions, 
while  the  one  here  shown  is  simpler  and  has  fewer  parts,  but  is 
not  adjustable  to  the  same  extent  as  the  former  one.  It  would 
probably  require  a  new  lever  for  each  class  of  engine,  all  the 
other  parts  being  retained.  But  as  Mr.  Gibbs  has  pointed  out,  it 
is  a  better  rig  than  the  pantograph,  and  while  the  cost  of  several 
levers  may  be  raised  as  an  objection,  it  should  be  remembered 
that  the  cost  of  keeping  lost  motion  out  of  the  pantograph  will  iu 
a  measure  offset  this  expense  where  much  indicating  is  done, 
—Editor.] 
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Forty-Six-Foot  Furniture  Car — Chicago,  Milwaukee   &    St. 
Paul  Railway. 


__To  meet  the  need  for  a  furniture  car  of  large  cubical  capacity 
on  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  Mr.  J.  N.  Barr, 
Superintendent  of  Motive  Power,  designed  a  car,  the  drawings  of 
which,  through  his  courtesy,  we  present  to  our  readers.  Its  in- 
side dimensions  are  46  feet  in  length,  8  feet  9  inches  in  width  and 
9  feet  3  inches  in  least  height,  and  the  capacity  in  weight  is 
60,000  pounds. 

The  oar  is  remarkable  for  its  size,  though  there  have  been  con- 
structed furniture  cars  bO  feet  or  more  in  length;  but  usually  the 
cars  of  extreme  length  have  a  capacity  of  less  than  60,000  pounds. 
The  most  interesting  part  of  this  car,  however,  is  the  framing, 
which,  upon  inspection,  will  be  found  to  differ  from  common 
practice.  In  the  underf  rames  the  arrangement  of  sills  is  novel.  Or- 
dinarily the  longitudinal  members  of  a  frame  for  a  car  of  this  size 
would  consist  of  eight  sills  and  two  draft  timbers  backed  by  sub- 


The  bolts  of  the  draft  lugs  pass  through  the  draft  timbers  only, 
and  their  nuts  are  accessible  in  the  pocket  or  opening  occasioned 
by  the  short  center  sills.  The  construction  described  not  only 
facilitates  the  removal  of  tlie  draft  timbers,  but  it  is  believed 
that  will  also  make  it  easy  to  replace  a  center  sill. 

The  body  bolsters  are  of  iron  and  double.  Ea';h  truss  consists 
of  a  6  by  f-inch  upper  plate  and  a  6  by  1-inch  lower  plate.  At 
the  center  a  large  casting  extends  between  the  trusses  to  receive 
the  center  plate.  The  needle  beams  are  U  by  9-inch  oak.  The 
frame  is  trussed  by  four  IJ-inch  truss  rods,  with  l^-inch  ends. 

The  upperframes  are  also  worthy  of  attention.  AH  the  posts 
on  the  sides  and  ead3  of  the  car  project  slightly  through  the  out- 
side sheathing  of  the  car.  They  are  not  tenoned  and  mortised 
into  the  top  faces  of  the  sills,  but  extend  down  their  sides  and 
are  .secured  by  horizontal  bolts,  in  addition  to  the  usual  vertical 
tie  rods.  It  will  be  noticed  tliat  the  sills  are  gained  +  inch 
deep  for  the  posts.  These  posts  are  3  by  4  inches  in  section,  ex- 
cept at  the  doors  and  corners,  where  they  are  4  by  4  inches.    At 


Fig.  2.— Framing  of  Fortysix  Foot  Furniture  Car.— Chicago,  Milwaukee  &  St.  Paul  Railway. 


sills  under  the  center  sills  to  make  them  practically  continuous.  In 
this  car  there  are  the  same  number  of  longitudinal  members,  but,  as 
is  clear  from  Fig  1,  they  areall  in  che  same  horizontal  plane.  The 
draft  timbers  are  placed  against  the  inside  faces  of  the  center 
sills,  and  against  the  outside  faces  of  the  latter  are  placed  the  first 
intermediate  sills.  This  arrangement  brings  together  in  one  mass, 
on  each  side  of  the  center,  three  ik  by  9-inch  sills,  which  extend 
throughout  the  length  of  the  car,  except  that,  what  we  have 
termed  the  center  sills,  only  exteod  to  within  3  feet  3+  inches  of 
the  inside  face  of  each  end  sill.  All  the  sills  proper  are  of  yellow 
pine,  and  the  draft  timbers  are  of  white  oak  and  11  feet  5  inches 
long,  which  cause?  them  to  extend  well  beyond  the  body  bolster. 
From  back  to  back  of  end  sills  there  are  made  continuous  4|  by 
9-inch  yellow  pine  sills.  The  end  sills  are  6  by  13  inches  in  section 
and  at  the  center  are  cut  out,  not  only  for  the  drawbar  stem,  but 
also  for  the  ends  of  the  draft  timbers. 

By  this  arrangement  the  only  vertical  bolts  holding  the  draft 
timbers  are  those  through  the  end  sills  and  deadwoods.  It  is  not 
necessary  to  enter  the  car  to  remove  any  of  the  bolts,  but  all  of 
them  are  accessible  from  the  outside.  The  space  between  the  two 
intermediate  sills  is  sufficient  to  permit  of  the  entire  withdrawal 
of  the  long  horizontal  bolts  extending  through  the  three   timbers. 


the  lower  end  they  are  cut  away  so  as  to  leaveij  foot  U  inches 
thick  which  fits  into  the  gains  in  the  faces  of  the  sills.  The  upper 
end  is  joined  to  the  plates  in  the  same  manner.  A  detail  of  one 
of  the  door  posts  is  given  in  Fig.  3.  The  diagonals  are  of  6  by  3- 
inch  oak  and  are  set  into  iron  shoes  at  each  end.  There  are  two 
white  oak  belt  rails,  each  8  by  3  inches  in  section.  By  the  con- 
stnijtioa  of  the  posts,  as  here  shown,  there  are  no  tenons  and 
mortises  to  rot,  and  repair  or  replacement  of  members  of  the 
side  ead  framiagcan  ba  more  easily  performed  and  with  less  dis- 
turbance to  adjacent  parts  than  in  the  common  construction .  It 
also  gives  more  width  inside  of  the  car  for  a  given  outside  width, 
because  one  inch  of  the  side  posts  is  outside  of  the  sills,  and  the 
outside  sheathing  does  not  cover  the  post,  thus  the  total  gain 
being  about  3  inches.  The  car  is  8  feet  9  inches  wide  inside,  9 
feet  3  inches  wide  over  the  sills,  9  feet  4i  inches  over  the  sheath- 
ing, and  9  feet  11  inches  wide  over  the  eaves. 

The  trucks  for  these  cars  are  of  the  Barber  type,  patented  by 
Mr.  J.  C.  Barber,  formerly  Master  Oar  Builder  of  the  Northern 
Pacific  Railroad.  They  are  shown  in  Fig.  4.  The  frames  are  of  the 
diamond  type,  and  carry  the  springs  by  means  of  seats  on  the 
bottom  arch  bars  between  the  column  guides.  Above  the  springs 
are  caps  separated  from  the  bolster  ends  by  rollers.     The  upper 
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and  lower  surfaces  in  contact  with  the  rollers  are  dished.  On 
top  of  the  bolster  are  brackets  l^'j  inches  inside  of  the  frames, 
which  serve  to  limit  the  lateral  movement  to  a  total  of  2^  inches. 
Thus  a  swinging  or  laterally  moving  bolster  is  proviaed  without 
resorting  to  swing  links  and  pins,  spring  planks  and  the  numer- 
ous accesories  of  that  arrangement. 

The  bolster  is  metal,  the  top  member  being  a  channel  and  the 
lower  one  a  plate,  the  two  being  riveted  together  at  the  ends. 
The  truck  is  held  square  by  two  8-inch  channel  transoms,  as 
shown.  These  channels  are  light,  for  they  do  not  carry  any  part 
of  the  load.  The  entire  truck  is  of  excellent  design,  and  par- 
ticularly so  considering  that  it  is  very  low,  the  seat  for  the  center 
plate  being  only  23|  inches  from  the  rail  when  light. 


Pittsburgh  Compound  Locomotive  for  the  Lake  Superior  & 
Ishpeming  Railway. 


The  Pittsburgh  Locomotive  Works  have  recently  built  a  heavy 
compound  consolidation  locomotive  for  the  Lake  Superior  & 
Ishpeming  Railway.  Through  the  courtesy  of  the  buildi  rs  we 
have  been  furnished  with  a  photograph  from  which   the  accom- 


Diameter  of  tubes 2M  inches 

LeDKth  of  tubes  over   lube  shPet 1  feet  7  inches 

"    ttrebox,  inside 108  inches 

Width    "         "  "      12%inche8 

Working  pressure  18iJ  pounds 

Kind  of  grates cast  iron,  rocking 

Grate  surface 31.78 

Heating  surface  in  tubes 2,049.5 

••   firebox  148.6 

Total  heating  surface 2,198.1 

Diameter  of  driving  wheels  outside  of  tire 56  inches 

and  length  of  journals 8  inches  by  9  inches 

of  truck  wheels 30  inches 

and  length  of  journals 5  inches  by  9  inches 

Type  of  tank Level  top 

Water  capacity  of  tank 4,000  U.  S.  gallons 

Fuel  •'  "    •■     280  cubic  feet 

Weight  of  tender  with  fuel  and  water 76.200  pounds 

Type  of  brakes Weslinghouse  American  automatic 


Subjects  and  Committees  for  the  1897  Convention  of  Bail- 
road  Air-brake  Men. 


The  subjects  of  reports  to  be  read  and  discussed  at  the  next 
annual  convention,  and  the  names  of  the  members  of  the  com 
mittees  to  which  each  subject  has  been  assigned,  are  as  follows: 

"  Air  Pumps.  Their  Troubles  and  Treatment,  and  Tools  for  Mak 
ing  Kepairs."— Otto  Best,  chairman;  Alex.  B.  Brown,  H.  F.  Bickle 
G.  S.  Hale,  Jno.  Hume,  Jr.,  C.  P.  Cronin,  Fred  Hain. 


Compound    Consolidation    Locomotive   for  the    Lake    Superior   &    Ishpeming   Railway. 
Built  by  the  Pittsburg    Locomotive    Works. 


panying  cut  was  made.  The  engine  of  the  two-cylinder  type  and 
the  compounding  is  on  the  well-known  design  of  tlie  builders. 
It  is  intended  for  heavy  service,  as  is  evident  by  the  weight  of 
the  engine  and  the  boiler  and  cylinder  power  furnished  it.  The 
boiler  is  (i4  inches  in  diameter  at  the  front  end,  67  inches  at  the 
back  head,  is  of  the  straight  type,  carries  180  pounds  pressure, 
and  has  3,198.1  square  feet  of  heating  surface  and  31.78  square 
feet  of  grate  area.  The  cylinders  are  30  and  31  inches  in  diameter 
and  38  inches  stroke.  The  leading  dimensions  of  the  engine  are 
as  follows: 

Fuel Bituminous  coal 

Gige  of  track 4  feet  8Mi  inches 

Total  weight  of  engine  in  working  order 147,6liO  pounds 

ondrivers 133.80(1 

Driving  wheel  base  of  engine ISleet  6  inches 

Total  23    •■     6 

and  lender  62    "10!^    " 

Height  from  rail  to  t"p  of  stack 14    "  ll!4    " 

Cylinders,  high  pressure,  diameier  a"d  stroke 20  inches  by  28 

low  "  ••  '•         "       31      ■•         '•  28 

Slide  valves  Richardson  balanced 

Piston  rons Steel.  3%  inches  diameter 

Type  of  boiler Straight 

Diameter  of  boiler  at  smallest  ring 64  inches 

back  head 67 

Crownsheet  suppirted   by  radial  slays 1)^  inches  diameter 

Stay  bolts 1  inch  diameter,  spaced  4  inches   from  center  to  center 

Number  of  tubes 240 


•'  Proper  Piping  for  Locomotives,  Tenders  and  Cars."— R.  H 
Blackall,  chairman;  W.  F.  Drodnax,  J.R.  Alexander,  Geo.  Gregory 
B.  F.  Hudson,  Robt.  F.  McKenna,  L.  E.  Hopkins. 

"Round  House  Tests  of  Air-brake  Equipment  on  Locomotives  and 
Tenders" — R.  C.  Cory,  chairman;  Isaac  McKeever,  Robert  Burgess, 
A.  J.  Go^selin,  L.  S.  Hawkes,  Robert  Wark,  C.  B.  Conger. 

"  Best  Methods  of  Locating  and  Repairing  Defects  in  Air-brakes, 
Occurring  on  Trains  P]q  Route." — Geo.  R.  Parker,  chairman;  C.  S. 
Hall,  Henry  Brown,  Edw.  W.  Pratt,  I.  H.  Brown,  W.  R.  Harper, 
T.  A.  Hedendahl. 

"  Best  Location  for  the  Air  Gage  Where  It  Can  Be  Seen  by  Night 
and  Day."— C.  P.  Cass,  chairman  ;  W.  P.   Steele,  W.  S.    Heckiuau, 

E.  G.  Desoe,  C.  F.  Schragg,  T.  .1.  Meadenhall,  Geo.  Holmes. 
"Shop  Tests  and  Repairs  for  Triple  Valves."— Wm.  Malthaner, 

chairman ;  F.   M.  Tiflfany,  W.  A.  Spencer,   W.  A.  Garaghty,  F.  B. 
Farmer,  C.  A.  Sanders,  Eric  Kronberg. 
"  The  Retaining  Valve  and  Its  Uses." — W.  I.  Steele,  chairman; 

F.  R.  Spalt,  H.  C.  Frazer,  C.  L.  Johnson,  M.   E.   McKee,  George  W. 
Fairchild,  J.  K.  Lencke. 

•  Foundation  Brake  for  Locomotive  Tenders.'"— W.  H.  Duraut, 
chairman  ;  W.  F.  Brodnax,  F.  M.  Nellis,  C.  C.  Farmer,  John 
Roney,  T.  Warren  Dow,  Eugene  McAulitfe. 

Committee  on  Arrangements.— F.  M.  Nellis,  chairman;  Otto 
Best,  Lawrence  Hahir,  W.  C.  Walsh,  J.  A.  Jesson. 
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CONTRIBUTIONS  TO  PRACTICAL    RAILROAD  INFOR- 
MATION. 


Chemistry  Applied  to  Railroads. — Second  Series.— Chemical 
Methods. 

XLX. — Method  of  Determining  the  Shade  of  Paints. 


BY   C.  B.  DUDLEY,   CHEMIST,  AKD  F.  N.  PEASE,   ASSISTANT  CHEMIST, 
OF  THE   PENNSYLVANIA  RAILROAD. 


EXPLANATORY. 

Perhaps  no  characteristic  of  paints  gives  more  trouble,  both  to 
the  mauufactiirer  and  to  the  consumer,  than  the  shade.  To  the 
uninitiated,  red  paint  is  red,  green  paint,  green,  and  blue,  blue  ; 
but  the  person  who  attempts  to  make  a  sample  of  paint  which 
shall  match  any  given  color,  be  it  red  or  green  or  blue  or  any 
other  color,  either  with  or  without  a  name,  soon  finds  that  there 
rnay  be  hundreds  of  shades  of  what  is  commonly  known  as  one 
color,  and  that  only  one  of  these  is  an  exact  match  for  the  color 
he  has  in  hand.  Oxide  of  iron,  as  is  well  known,  is  commonly 
said  to  be  red  in  color,  but  the  number  of  shades  of  the  red  of  this 
pigment  are  almost  as  numerous  as  the  different  sources  from 
which  it  is  obtained.  Each  mine  of  this  material  used  as  a  pig- 
ment apparently  has  its  own  shade,  and  each  batch  of  artificially 
made  oxide  of  iron,  so  far  as  our  experience  goes,  differs  more  or 
less  in  shade  from  every  other  batch.  The  truth  of  tliis  state- 
ment may  be  very  easily  verified  by  oblaining  samples  of  the 
various  colcothars,  crocus  martis  and  cheaper  grades  of  Indian 
and  Venetian  reds  in  the  market,  most  or  all  of  which  are  arti- 
ficially prepared,  and  compare  them  for  shade  by  the  method  de- 
scribed below.  The  results  obtained,  we  are  confident,  will  fully 
justify  the  statement  made  at  the  beginning  of  this  article. 

The  method  of  producing  the  shades  desired  in  pigments  is  two- 
fold; first,  by  varying  the  conditions  under  which  the  pigments 
are  produced  in  the  manner  known  to  color  makers;  and,  second, 
by  means  of  mixtures.  The  latter  is  obviously  the  mtthod  that 
must  be  used  by  the  color  grinder,  and  the  painter  or  consumer. 
But  in  order  that  the  color  maker,  the  color  grinder  or  the  painter 
may  know  what  he  is  doing,  or  when  he  has  secured  the  desired 
result,  it  is  obvious  that  he  must  have  some  method  of  determin- 
mg  shades.  Furthermore  it  is  well-known  that  large  amounts  of 
paints  are  used  by  railroads  for  a  definite  purpose,  such  as  paint- 
ing freight  cars  or  passenger  cars,  or  for  buildings  and  fences 
along  the  line.  These  paints  have  definite  shades,  established 
after  considerable  care  and  studj-.  They  are,  many  of  them, 
bought  on  definite  specifications,  and  always  in  successive  ship- 
ments, and  from  different  manufacturers.  There  must,  therefore, 
be  some  method  conscientiously  used  of  determining  the  shades 
of  these  various  shipments,  or  the  utmost  confusion  and  mixture 
of  colors  will  result.  It  is  the  object  of  the  present  article  to  de- 
scribe such  a  method. 

Several  ways  have  been  suggested  and  employed  with  more  or 
less  success  in  determining  the  shade  of  p.iints.  They  are  all 
based,  at  least  so  far  as  our  'experience  goes,  on  comparison  of  the 
sample  in  hand,  with  some  other  sample  which  reprtsents  the 
shade  desired.     This  comparison  has  been  made  in  three  ways  : 

I.  Since  the  end  desired,  viz.,  that  the  painted  work  when  fin- 
ished shall  be  of  the  required  shade,  perhaps  the  most  natural  and 
most  universally  employed  method  of  determining  shade,  has  been 
to  have  previously  prepared  a  small  board  or  other  surface  painted 
with  the  standard  or  desired  shade,  and  compare  this  with  a 
similar  one  painted  with  the  rcaterial  whose  shade  is  in  question. 
The  comparison  is  usually  made  by  placing  the  two  boards  side  by 
side  and  examining  them  at  different  angles  and  in  different 
lights.  This  method  has  been  very  largely  used,  and  was  for  a 
long  time,  perhaps,  the  only  one  in  general  use.  It  has  the  advan- 
tage mentioned  above  of  enabling  the  judgment  in  regard  to  the 
paint  in  question  to  be  based  on  the  finished  work,  and  this  is 
unquestionably  a  very  strong  point  in  its  favor,  but  the  disadvan- 
tages of  this  method  are  also  very  great,  so  much  as  to  render  it 
almost  impracticable  for  testing  successive  shipments.  These 
disadvantages  may  be  briefly  enumerated  as  follows:  First.  Paint 


when  it  is  freshly  applied  dots  not  always  have  the  same  shade 
that  it  dees  when  the  same  paint  is  dried,  oiving.  perhaps,  to 
change  of  position  of  some  of  the  constituents  of  the  pigment 
during  drying,  and  possibly  to  chemical  changes  between  the 
oil  and  pigment  during  the  same  operation.  Both  these  phe- 
nomena are  known  to  occur  during  the  drying  of  paint,  and 
both  are  known  to  affect  the  shade.  Moreover,  differences  in 
surface,  viz.,  the  glossy  surface  due  to  the  liquid,  or  the  more  or 
less  dead  surface  due  to  dried  paint,  have  an  influence  on  the 
shade,  so  that  it  is  clear  that  unreliable  results  will  be  given  by 
comparing  a  freshly  painted  surface  with  the  standard  dried 
sample.  If  this  method  of  determining  shade  is  used,  therefore, 
it  is  evident  I  hat  the  paint  to  be  tested  must  be  allowed  to  dry 
before  comparing  with  the  standard,  or  some  of  the  standard 
must  be  freshly  mixed  each  time,  and  the  comparison  made  on 
the  undried  paints.  The  former  requires  far  too  much  time  for 
successful  use  in  testing  shipments,  and  the  latter  is  laborious  and 
moreover  sacrifices  the  strong  point  of  this  method,  viz.,  a  judg- 
ment obtained  from  the  finished  work.  It  should  be  stated  that 
in  common  use  the  standard  is  prepared  once  for  all,  and  is  kept, 
sometimes  without  exposure  to  the  light,  but  more  commonly 
hanging  on  the  wall  in  the  shop.  This  leads  us  to  the  second 
objection  to  this  method,  viz.,  the  standard  changes  with  time. 
The  change  in  paints  which  results  from  exposure  to  the  light, 
the  air  and  to  the  action  of  water  is  far  too  well  known  to  re- 
quire especial  comment,  and  while  it  is  quite  possible  to  exclude 
the  action  of  water  on  the  standard  board,  and  by  proper  and 
reasonable  protection  to  diminish  the  action  of  light,  it  is  still,  we 
believe,  impossible  to  prevent  any  paint,  and  especially  those 
containing  organic  coloring  matter,  from  slowly  fading.  A  third 
objection  to  this  method,  at  least  if  the  dried  standard  is  used,  is 
thai  the  various  ingredients  used  in  mixing  the  paint  affect  the 
shade.  This  is  especially  true  of  the  japan  drier,  which,  as  is 
well  known,  is  dark  in  color,  and  also  by  its  action  on  linseed  oil 
changes  that  to  a  dark  color.  In  order  to  make  a  fair  compari- 
son, therefore,  with  the  dried  standard,  it  would  be  essential  to 
use  the  same  amount  of  the  same  japaa,  since  japans  differ 
widely  in  their  composition,  as  was  used  in  preparing  the 
standard  board.  It  needs  no  extended  comment  to  make  clear 
how  difhcult  this  would  be.  Fourth,  and  finally,  this  method 
does  not  give  very  sharp  results,  that  is,  does  not  enable  fine  dis- 
tinctions in  shade  to  be  made.  Inequalities  and  irregularities  in 
the  surfaces,  the  difficulty  of  getting  the  light  to  strike  the  two 
samples  at  exactly  the  same  angle,  and  especially  the  absence  of 
any  sharp  line  of  demarkation  between  the  two,  all  conspire  to 
render  the  indications  obtained  by  this  method  general,  rather 
than  sufficiently  definite  to  enable  the  operator  to  do  justice  to 
both  producer  and  consumer  in  his  tests. 

II.  A  second  method  of  determining  shade,  which  has  been 
tried  somewhat,  is  by  means  of  the  Lovibond  tintometer.  This 
instrument  may  be  briefly  described  as  a  flat  wooden  tube,  open 
at  both  ends,  about  14  inches  long  and  3  inches  broad  and  an  inch 
and  a  half  thick.  At  one  end  a  partition  divides  the  tube  length- 
wise for  a  short  distance.  At  one  side  of  the  partition  are  ar- 
rangements for  holding  small  colored  glasses,  and  on  the  other 
side,  arrangements  for  holding  the  sample  to  be  examined.  The 
instrument  is  used  by  placing  the  material  to  be  examined  so  that 
the  light  will  pass  through  or  from  it  on  one  side  of  the  partition 
to  the  eye  looking  into  the  other  end  of  the  tube,  and  then  plac- 
ing a  pure  white  surface  on  the  other  side  of  the  partition,  so  that 
light  from  it  will  pass  to  the  other  eye.  Now  a  series  of  colored 
glasses  of  varying  colors  and  strengths  being  introduced  between 
the  white  surface  and  the  eye,  it  is  possible  under  favorable  con- 
ditions to  get  the  same  color  that  the  sample  to  be  examined 
shows.  The  glasses  being  numbered  and  marked  according  to  a 
previously  arranged  nomenclature,  it  is  possible  to,  in  reality, 
make  an  analysis  of  the  color  which  is  being  worked  on.  It  is 
obvious  that  as  applied  to  determining  the  shade  of  paints,  it  is 
only  necessary  to  make  an  analysis  of  the  standard  sample,  and 
then  see  if  the  successive  shipments  give  the  same  analysis.  Our 
experience  with  this  instrument  has  not  been  very  large,  but  we 
have  experimented  with  it  enough  to  find  as  follows :  Mrst.    The 
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source  from  which  tlie  light  comes,  makes  considerable  difference 
in  the  analysis.  It  is  recommended  to  use  the  instrument  in  a 
"perpendicular  light  from  a  dull  gray  sky."  But  such  light  is 
not  always  available,  while  the  testmg  of  shipments  must  go  on, 
whether  good  light  is  available  or  not.  This  difficulty,  therefore, 
is  quite  a  serious  one.  Second.  Different  operators  are  not  able 
to  make  the  same  analysis,  all  other  conditions,  being  as  far  as 
possible,  the  same.  Indeed,  the  same  operator,  using  one  eye 
at  a  time  to  make  an  analysis,  will  not  get  the  same 
results  with  both  eyes.  It  is  obvious  that  this  diffi- 
culty, might  lead  to  serious  trouble,  if  the  analysis  by  test  of  the 
consumer,  led  to  the  rejection  of  a  shipment,  while  the  analysis 
by  the  expert  of  the  shipper  showed  that  the  material  passed  test. 
Third.  The  analysis  of  the  standard  even  under  favorable  condi- 
tions is  slow  and  laborious,  and  while,  with  sufficient  time  and 
care,  close  results  and  fine  distinctions  can  be  made,  it  would  be 
quite  out  of  the  question  to  make  an  analysis  of  the  standard  and 
of  sample  from  shipment  each  time  the  instrument  was  used. 
This  procedure  would  probably  eliminate  the  two  difficulties 
mentioned  above  to  a  greater  or  less  extent,  but  such  a  procedure 
would  require  more  time  than  could  be  given  for  determining 
shade.  We  are  far  from  saying  that  such  modifications  and  fix- 
ing of  conditions  cannot  be  introduced  into  the  tintometer  as 
would  make  it  entirely  a  practicable  instrument  for  determining 
shades,  but  our  studies  have  not  yet  led  us  to  such  results. 

III.  The  third  method  of  determining  shades  which  we  have 
had  experience  with  is  described  below: 

OPERATION. 

Have  the  pigment  representing  the  standard  shade  in  the  dry 
condition,  that  is  unmixed  with  oil  or  any  other  menstruum. 
Then  if  the  material  to  be  tested  is  in  the  dry  condition  likewise, 
weigh  into  an  agate  mortar  a  gram  of  the  standard,  and  add  as 
much  pure  fresli  raw  linseed  oil  as  will  form  with  the  pigment  a 
stiff  paste.  Rub  with  the  pestle  until  the  paste  will  stand  a  pre- 
viously decided  upon  test  for  fine  grinding.  A  satisfactory 
method  of  testing  fineness  of  grinding  is  described  under  the 
heading,  "  Method  of  Determining  the  Fineness  of  Grinding  of 
Freight  Car  and  Paseenger  Car  Colors,"  published  in  the  June 
number  of  this  journal.  Mix  the  same  amount  of  the  material  to 
be  tested  with  the  same  amount  of  oil  used  witli  the  standard, 
and  rub  with  the  jsestle  to  a  condition  as  to  fine  grinding  at 
which  it  is  desired  to  know  the  shade.  Now,  with  a  spatula  or 
glass  rod,  transfer  a  little  hillock  of  each  of  the  samples  of  paste 
to  a  small  piece  of  clean  glass,  placing  them  near  each  other.  Lay 
on  top  of  the  two  hillocks  a  thin  cover  glass,  such  as  are  used  by 
microscopists,  and  press  it  down  until  the  two  samples  unite.  If 
they  are  of  exactly  the  same  shade,  there  will  be  no  line  of  de- 
markation  between  the  two.  If  they  differ  in  shade,  this  line  will 
be  more  or  legs  clearly  marked.  If  the  material  to  be  tested  is  in 
the  paste  form,  or  mixed  with  any  menstruum  whatever,  it  is 
essential  to  mix  the  standard  pigment  witli  the  same  amount  and 
the  same  kind  of  menstruum  as  is  characteristic  of  the  material 
to  be  tested  before  the  comparison  is  made.  Also  the  fineness  of 
grinding  of  the  standard  must  be  that  previously  determined 
upou,  otherwise  the  operation  is  ia  ail  respects  the  same  as  that 
described  for  dry  pigments. 

APPARATUS  AND  REAGENTS. 

An  agate  mortar  is  best  for  preparing  the  samples  for  testing, 
but  a  porcelain  mortar  or  other  means  of  mixing  the  oil  and  pig- 
ment and  bringing  the  paste  to  the  proper  fineness  can  be  used. 

Strips  of  ordinary  glass  may  be  used  to  put  the  hillocks  of  paste 
upon,  but  for  the  cover  it  is  essential  to  have  the  glass  thin  and 
as  free  as  possible  from  color,  since  the  color  of  the  glass  affects 
the  shade.  What  are  known  in  the  market  as  "microscope  slide 
cover  glasses,"  about  three-quarters  of  an  inch  in  diameter  and 
as  thin  as  possible,  work  very  nicely. 

In  regard  to  menstruum,  pure  raw  linseed  oil,  not  too  old  and 
fatty,  and  of  clear  amber  color,  is  best.  Oil  that  is  discolored 
from  any  cause  should  not  be  used. 

CALCULATIONS. 

Obviously  no  calculations  are  required  by  this  method. 


NOTES  AND  PRECAUTIONS. 

It  will  be  observed  that  this  method  is  simply  a  comparison  of 
the  material  to  be  tested  with  a  previously  decided  on  standard, 
under  certain  definite  conditions. 

The  shade  of  paints  is  affected  quite  considerably  by  the  fine- 
ness of  the  particles  of  the  pigment,  and  also,  apparently,  by  the 
intimacy  of  the  mixture  of  the  pigment  with  the  menstruum. 
The  shade  of  some  pigments,  notably  scarlet  lead  chromate,  is 
very  perceptibly  changed,  or,  indeed,  almost  destroyed,  by  fine 
grinding;  other  pigments  develop  their  most  desirable  shades 
only  when  finely  ground,  and  all  pigments,  so  far  as  our  experi- 
ence goes,  vary  their  shades  more  or  less  according  to  the  fine- 
ness of  the  grinding.  It  is  obvious,  therefore,  that  some  standard 
of  fine  grading  must  be  established  before  a  standard  of  shade  can 
be  decided  on.  The  pigments  of  paints  to  be  compared  with  the 
standard  may  or  may  not  be  brought  to  the  same  fineness  as  the 
standard,  according  to  the  information  desired  from  the  test. 

The  shade  of  pigments  is  often  so  completely  changed  by  mix- 
ing with  some  menstruum  that  no  satisfactory  results  can  ap- 
parently be  obtained  by  comparing  dry  pigments.  A  very  good 
illustration  of  this  may  be  secured  by  comparing  white  lead  and 
sulphate  of  lime  or  gypsum,  both  dry  and  ground  in  oil. 

Witli  some  pigments  a  change  in  shade  occurs  during  the  first 
12  hours,  after  mixing  with  the  oil,  so  that  if  the  standard  is 
mixed  and  the  comparison  made  immediately  the  same  result 
will  not  be  obtained  as  if  the  standard  is  allowed  to  stand  12 
hours  after  mixing.  As  the  principal  use  of  the  test  is  to  see 
whether  successive  shipments  of  ground  material  have  the 
standard  shade,  it  is  essential  with  these  pigments  to  mix  the 
standard  and  allow  it  to  stand  at  least  12  hours  before  making 
the  test.  We  are  unable  to  explain  the  change  in  shade  of 
the  standard  which  results  from  standing.  The  change  is  beyond 
doubt. 

The  pigment  representing  the  standard  shade  should  be  kept  in 
a  place  free  from  moisture,  and,  as  previously  stated,  should  not 
be  mixed  with  the  menstruum  until  needed  for  use.  All  attempts 
to  keep  a  standard  shade  in  any  other  way  have,  so  far  as  our 
experience  goes,  resulted  in  failure,  while  with  many  pigments 
this  method  gives  entirely  satisfactory  results.  It  is  possible  that 
some  pigments,  even  in  the  dry  condition,  will  slowly  change  in 
color;  many,  if  not  all,  certainly  will  if  mixed  with  oil  or  other 
menstruum  and  exposed  more  or  less  to  light  and  air. 

The  principal  use  of  this  method  being,  as  previously  stated,  to 
test  shipments  of  material  bought  in  the  paste  form,  and  on  definite 
specifications  as  to  proportions  of  pigment  and  liquid  and  as  to 
fineness  of  grinding,  a  very  large  number  of  tests  can  be  made  in 
a  day.  In  describing  the  method  an  attempt  has  been  made  to 
give  it  a  little  more  general  application. 

It  may  be  urged  as  a  defect  of  the  method  that  it  tests  the 
material  at  a  point  in  its  history  so  far  away  from  the  finished 
work  that  really  the  consumer  is  hardly  fairly  dealt  with.  But 
as  has  already  been  shown  the  materials  which  the  consumer  adds 
to  the  paint  to  enable  it  to  be  spread,  change  the  shade,  and  it 
certainly  cannot  be  fair  to  hold  the  manufacturer  responsible  for 
what  the  consumer  does  to  change  tlie  shade.  Moreover,  when 
testing  shipments,  as  is  seen,  the  test  is  applied  at  tliat  point  in  the 
transaction  where  the  material  passes  out  of  the  control  of  the 
producer  and  into  the  hands  of  the  consumer,  a  very  fitting  place, 
it  would  seem,  to  apply  all  tests  and  decide  all  questions  affecting 
the  material. 

It  will  be  observed  by  those  who  make  tests  in  the  manner  de- 
scribed above,  that  the  material  to  be  tested  either  is  the  same 
shade  as  the  standard,  or  it  is  not,  and  there  is  no  means  of  ac- 
curately telling  how  near  any  given  material  is  to  the  standard 
shade,  nor  without  experiment  to  say  what  to  do  to  the  material 
under  test  to  bring  it  to  the  standard  shade.  In  other  words, 
since  commercial  materials  are  rarely  in  any  respect  exactly  what 
is  aimed  at,  and  since  with  all  materials  small  variations  from 
the  requirements  of  the  specifications  are  allowed,  it  may  seem 
that  a  method  so  rigid  as  this  oce  would  be  inapplicable.  It  was 
hoped  that  the  tintometer  would  enable  this  difficulty  to  be  met 
by  making  it  possible  to  say  how  much  any  material  might  vary 
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from  standard  shade  and  still  be  acceptable.  As  already  stated> 
ibis  bas  not  yet  been  found  to  be  possible.  In  actual  practice 
wbat  is  done  is  to  accept  sbipments  tbat  come  very  close  to  the 
standard  and  reject  those  farther  away.  The  method  described 
above  is  extremely  delicate,  but  after  a  little  experience  is  ob- 
tained in  its  use  it  is  not  difficult  to  use  it  in  such  a  way  as  to  do 
no  injustice. 


Mill  Heating  from  the  Hot  Well. 


In  a  paper  read  before  the  New  England  Cotton  Manufactur- 
ers' Association.  Mr.  George  W.  Weeks  described  a  novel  method 
of  heating  employed  in  one  of  the  buildings  of  the  Lancaster 
Mills,  Clinton,  Mass.  The  building  is  116  feet  X  109  feet^  x  74 
feet  high,  with  about  60  per  cent,  of  the  wall  area  occupied  by 
window  openings,  none  of  which  were  supplied  with  double  win- 
dows. The  heat  for  warming  the  building  is  obtained  from  the 
water  discharged  from  the  hot  well  of  the  compound  engine  that 
furnishes  the  power,  while  the  air  heated  is  put  in  motion  by  the 
flywheel  of  the  same  engine.  Tne  system  has  been  in  use  four 
winters.     Mr.  Weeks  says  : 

After  consulting  with  Mr.  H.  S.  Robinson  it  was  decided  to  put 
in  on  trial  his  system  of  beating  air  by  means  of  water  from  the 
hot  well  of  engine  and  add  thereto  a  small  engine  and  blower  for 
use  nights  and  Sundays  when  the  large  eneine  was  not  running. 

The  ordinary  Corliss  flywheel  would  force  sufficient  air  for  this 
purpose  without  alteration  (we  find  the  air  pressure  in  one  of  our 
Corliss  wheel  pits  to  be  equal  to  l^o'  inches  of  water),  but  the  wheel 
of  the  Wright  engine  used  in  the  mill  being  made  with  arms  so 
sbaped  as  to  pass  through  the  air  with  the  least  resistance,  we 
found  it  necessary  to  add  "wings"  to  them.  This  wheel  is  16  feet 
in  diameter  and  runs  at  a  belt  speed  of  4,000  feet  per  minute.  After 
the  wings  were  attached  we  obtained  a  movement  of  8,000  cubic 
feet  of  air  per  minute  through  the  flaes  and  mill  with  an  e.xpendi- 
ture  of  three  horse-power,  as  shown  by  the  indicator. 

The  air  is  taken  mostly  from  the  basement,  where  it  enters  from 
out-of-doors  and  largely  from  the  connecting  boiler-house. 

The  heater  is  situated  in  the  air  duet  leading  to  the  flue,  and  con- 
sists of  eight  sections,  each  42  inches  high  by  28  inches  wide,  with 
204  Jj-inch  pipes,  each  90  inches  long.  These  sections  are  connected 
by  pipe  with  the  hot  well,  and  so  arranged  that  the  end  covers  and 
diaphragm  causes  the  hot  water  to  flow  by  gravity  through  half  of 
the  pipes  in  one  direction  and  return  through  the  other  half,  and 
then  continue  through  the  other  sections  in  the  same  manner,  and 
discharging  where  the  air  enters,  so  that  the  air  is  always  coming 
in  contact  with  hotter  water. 

Small  pipes  were  used  in  order  to  obtain  the  largest  amount  of 
heating  surface  in  a  given  space,  but  as  we  find  we  have  more  heat- 
ing surface  than  is  needed,  it  would  have  l)een  better  perhaps  to 
have  used  larger  and  fewer  pipes  so  as  to  otfer  less  resistance  to  the 
passage  of  the  air. 

With  water  from  hot  well  at  115  degrees  Fahr..  we  heat  the  air 
to  100  degrees  Fahr.  In  one  test  air  was  taken  directly  from  oui  of 
doors  at  a  temperature  of  26  degrees  and  sent  to  the  mill  at  107  de. 
grees,  with  water  taken  from  hot  well  at  12.3,^  degrees  and  dis- 
charged from  heater  at  973i  degrees.  We  find  in  practice  that  the 
air  is  heated  to  within  about  10  degrees  of  the  water  used. 

As  stated  before,  we  put  in  a  small  engine,  fan  and  blower  to  heat 
the  mill  before  the  large  engine  was  started,  and  to  heat  it  also 
nights  and  Sundays  during  the  winter.  It  would  have  been  cheaper 
to  have  put  in  steam  pipes  in  the  old  way,  and  if  one  does  not  ob- 
ject to  pipes  the  expense  of  the  extra  engine  and  blower  may  be 
saved. 

While  heating  the  mill  in  December,  before  the  large  engine  was 
started,  we  ran  the  fan  engine,  exhausting  the  steam  in  the  same 
heater.  After  the  large  engine  started  we  drove  the  fan  by  belt 
from  this  engine,  and  while  the  walls  were  still  wet,  the  mill  having 
just  been  completed,  we  forced  12,000  feet  of  air  per  minute  into  it, 
this  being  sufficient  to  heat  it  while  in  that  condition.  This  re- 
quired 8.81  horse  power,  as  shown  by  indicator  on  engine.  As  soon 
as  the  "wings"  were  put  on  the  arms  of  the  flywheel  we  started 
the  air  from  that,  and,  as  stated  before,  we  heated  the  mill  with 
8,00<1  cubic  feet  of  air  per  minute,  as  the  looms  were  nearly  all  then 
in  operation,  and  we  found  that  to  be  sufBcient.  It  took  3  horse 
power  only  to  furnish  this  air  from  the  flywheel. 

We  did  not  rig  up  to  run  the  "blower"  at  a  speed  to  force  8,000 
feel  per  minute,  but  judging  what  it   would   take  from  the  12,000 


feet,  it  would  doubtless  require  5^4  horse  power  to  force  8,000  feet, 
or  nearly  double  that  required  by  the  flywheel. 

We  find  that  it  requires  about  double  the  heating  surface  to  heat 
with  water  that  it  does  to  heat  with  steam,  but  as  water  heaters 
have  to  sustain  no  pressure,  thev  can  be  furnished  for  a  very  little 
more  than  steam  heaters  made  in  the  usual  way. 

Hot  or  cold  water  can  be  showered  into  the  duct  in  the  usual  way 
when  desired.  When  the  weather  becomes  warm  enough,  so  that 
no  heat  is  required  in  the  mill,  the  water  from  the  condenser  is 
turned  off,  and  the  engine  flywheel  continues  to  force  the  same 
amount  of  air  through  it  for  ventilating  and  cooling,  and  for  this 
latter  purpose  we  can  turn  cold  water  through  the  pipes  in  the 
same  manner  as  water  from  the  hot  well. 

During  the  time  this  plant  has  been  used,  it  has  required  no  re- 
pairs and  has  demonstrated  that  it  will  heat  and  ventilate  the  mill 
during  the  running  hours  with  no  expenditure  for  steam  or  power 
beyond  the  three  horse-power  added  to  the  engine  as  stated;  tbat 
100  degrees  temperature  is  sufficient  to  satisfactorily  heat  the  mill, 
and  that  the  air  can  be  heated  to  this  temperature,  with  water 
from  the  hot  well  with  no  loss  of  power,  and  our  experiments  tend 
to  show  that  it  is  more  economical  (when  the  uptakes  are  built 
into  the  walls)  to  send  a  larger  amount  of  air  at  a  lower  rather  than 
a  smaller  amount  at  a  higher  temperature.  Air  heated  to 
9Tfo  degrees  at  heater  is  delivered  to  the  fourth  story  at  GIJ;  de- 
grees, showing  a  loss  of  only  3^^  degrees,  while  air  at  124  degrees  at 
the  heater  was  delivered  at  the  fourth  story  at  only  113,  showing  a 
loss  of  11  degrees. 


The  Freight-Car  Bepair  Shops  of  the  Southern   Pacific    at 
Sacramento. 

The  Sacramento  WeeMy  Union  has  been  publishing  an  enter- 
taining series  of  shop  notes  relating  to  the  car  shops  of  the  Southern 
Pacific  at  Sacramento,  and  the  last  one  gives  the  following  facts 
regarding  the  freight-ear  repair  shops: 

"The  shop  itself  is  located  at  the  extreme  northern  part  of  the 
works,  and  extends  from  a  point  at  about  Third  street  to  the  river 
front.  It  is  the  largest  and  most  important  of  its  kind  on  the  Pa- 
cific system. 

"All  cars  requiring  heavy  repairs  or  rebuilding  are  sent  here, 
where  they  undergo  a  thorough  inspection,  and,  if  it  be  found  ad- 
visable, are  again  placed  in  serviceable  condition.  If,  on  the  other 
hand,  they  be  found  unfit  for  further  service,  owing  to  age  and  de- 
cay, or  from  being  in  a  badly  damaged  condition,  the  car  is  torn  to 
pieces,  the  trucks  laid  aside  for  future  use  on  another  car,  the  iron- 
work assorted  and  the  woodwork  otherwise  disposed  of,  usually 
being  used  for  fuel. 

"In  this  shop  are  repaired  and  rebuilt  about  700  cars  monthly,  or 
8,400  during  the  year.  The  amount  of  material  used  monthly  is  es- 
timated at  about  60  carloads,  which  includes  lumber  for  the  floors, 
roofs  and  sheathing,  timber  for  the  sills  and  bolsters,  and  the  iron- 
work used  in  the  construction  and  repair  of  cars. 

"Many  of  the  cars  turned  out  are  painted  all  over,  and  in  such 
cases  the  old  tedious  process  of  brush  work  is  relegated  to  a  back 
seat,  and  the  labor  performed  by  means  of  an  air  machine.  A 
vessel,  not  unlike  an  ordinary  sprinkling  can  in  appearance, 
though  considerably  smaller,  is  so  arranged  that  the  air,  which  is 
procured  from  pipes  distributed  throughout  the  shops  by  a  system 
of  pipes,  is  forced  under  heavy  pressure  into  an  opening  in  the 
nozzle  of  the  paint  tank,  which  has  been  filled  with  paint,  thereby 
forming  a  vacuum  and  drawing  out  the  paint  through  a  small 
valve  with  great  foice,  so  that  it  reaches  the  car  in  the  form  of  a 
fine  spray,  penetrating  the  wood,  thus  turning  out  a  clear,  even 
and  satisfactory  piece  of  work. 

"Some  idea  can  be  realized  of  the  rapidity  by  which  this  little 
'pneumatic  gun'  does  its  duties,  when  a  flat-car  can  be  given  a 
coat  in  about  five  minutes  and  a  box-car  in  25  minutes,  when 
handled  by  one  who  understands  how  to  manipulate  it.  The  car  is 
then  numbered,  lettered  and  stenciled,  and  is  again  ready  for  the 
road. 

"Almost  all  work  done  at  this  shop  is  conducted  under  the 
'piece  rate  system,'  which  has  proven  to  be  entirely  satisfactory 
both  with  the  employees  and  tlie  company,  as  the  rates  are  always 
fixed  so  that  the  mechanic  need  do  but  a  fair  day's  work  for  a  cor- 
respondingly fair  day's  pay. 

"As  previously  stated,  a  large  amount  of  work  is  done  at  this  shop, 
as  everyone  will  understand,  when  it  is  considered  that  each  month 
about  0.50  sills  and  5(I0  draft  timbers  are  used,  120  floors  laid,  TO 
roofs  and  about  350  California  couplers  applied. 
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During  the  month  just  passed,  31  carloads  of  'scrap'  were  taken 
from  the  repair  shop. 

"This  department  is  under  the  direction  of  C.  A.  Phipps,  and  he  is 
ably  assisted  by  his  corps  ot  under-foremen,  and  over  theentire  car- 
repair  plant  is  Master  Car  Builaer  Benjamin  Welch,  upon  whom 
the  mechanics  and  laborers,  in  the  fullness  ot  their  admiration,  love 
and  respect,  have  conferred  the  title  'Uncle  Ben.'  " 


Annual  Convention  of  the  Master  Car  and  Locomotive 
Painters'  Association. 


The  twenty-seventh  annual  meeting  of  the  Master  Car  ard  Loco- 
motive Painters"  Association  will  be  held  in  New  York  City  on  the 
9th,  10th  and  Uth  days  of  September,  1898,  convening  at  10  o'clock 
A.  M.  on  Wednesday,  the  9th,  at  the  Park  (Fourth)  Avenue  Hotel, 
which  has  been  chosen  as  the  otticial  headquarters  of  the  associa- 
tion. The  local  committee  of  arrangements  has  secured  a  special 
rate  of  -$3  per  day,  American  plan,  and  those  who  expect  to  attend 
the  convention  are  requested  to  e^^gage  rooms  at  an  early  day, 
stating  length  of  time  the  room  is  wanted,  and  to  avoid  any  di.s- 
appointment,  those  engaging  rooms  should  request  the  proprietors, 
Wm.  H.  Earle  &  Sou,  to  send  them  the  number  and  location  of 
room. 

The  list  ot  subjects  to  be  considered  is  as  follows: 

I.  The  application  of  compressed  air  in  burning  off  cars. 

'1.  The  cause  and  prevention  of  the  flatting  of  varnish  on  coaches 
and  engines. 

3.  Is  it  advisable  to  paint  locomotive  jackets,  either  planished 
iron  or  black  steel  ?  If  so,  which  is  the  best  and  most  economical 
method  I 

4.  Essay  "  Painting  Galvanized  Iron." 

5.  Can  a  coach  be  painted  to  meet  the  necessary  requirements 
with  lour  coats  of  paint,  or  as  otherwise  termed,  the  enamel  proc- 
ess and  retain  the  same  general  appearance  and  durability  as 
when  painted  under  heretofore  prevailing  methods  ? 

6.  Tne  practical  painting  of  a  locomotive. 

7.  Essay.  Is  it  good  policy  to  house  passenger  cars  at  terminals  ', 
If  so,  can  our  compan ies  afford  it  ? 

8.  Which  is  the  ijest  method  o*"  painting  superheated  parts  of 
locomotives,  viz.,  dome  casings,  cylinders,  steam  chests  and  exten- 
sion fronts? 

9.  Which  is  the  most  economical  and  durable,  a  sandpaper  or  a 
pumice  stone  surfacer? 

10.  Spontaneous  combustion  in  the  railway  paint  shop.  Its  cause 
and  prevention. 

II.  Report  from  Committee  on  Tests. 


The  Mileage  of  Chilled  Cast-iron  Wheels  in  Freight  Service. 

The  great  improvements  made  m  chilled  iron  car  wheels  in  re- 
cent years  is,  in  a  manner,  exemplified  in  their  increased  mileage. 
Notwithstanding  the  greater  weights  carried  on  them  the  mileage 
is  much  greater  now  than  it  was  10  or  15  years  ago,  and  there  is  a 
good  prospect  that  the  tirst-class  wheels  put  into  service  at  the 
present  time  will  maintain,  if  they  do  not  add,  to  the  reputation 
of  such  wheels. 

To  those  who  have  not  followed  the  mileage  records  closely 
there  is  much  of  interest  in  the  following  statement  showing  the 
service  of  chilled  iron  freight-car  wheels  on  the  Chicago,  Wilwau. 
kee  &  St.  Paul  Railway,  and  kiudly  furnished  by  Mr.  J.  iS. 
Barr,  Superintendent  of  Motive  Power  : 

CHICAGO,  MILWAUKEE  4  ST.  PAI'T,  RAILWAY  COMPANY. 

Office  Superintendent  Motive  Power. 
Statement  showing  gervice  of  freie:ht-car  wheels. 
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The  column  headed  "average  mileage  "  is  obtained  by  dividing 
the  total  car  mileage  on  the  road  during  the  year  by  the  number 
of  wheels  removed.  For  instance,  if  10,000  wheels  are  in  service, 
and  1,000  are  removed  each  year,  the  average  leugth  of  service 
would  be  10  years,  and  the  average  mileage  would  be  10  times  tlie 


yearly  mileage  of  the  cars.  This,  of  course,  does  not  give  accu- 
rate results  for  any  particular  year,  but  does  give  a  definite  and 
correct  comparison  when  extending  over  a  period  of  years,  so 
that  the  figures  really  show  the  average  mileage  of  all  wheels  re- 
moved for  any  cause  whatever. 

It  will  be  noticed  that  in  the  last  six  years  the  average  mileage 
of  the  wheels  removed  fluctuates  from  over  133,000  to  more  than 
190,000,  while  in  previous  years  it  never  reached  100,000  miles. 
Another  striking  feature  of  the  table  is  the  sudden  rise  in  average 
mileage  between  the  years  1889  and  lb90.  This  we  are  not  able 
to  explain  fully,  but  it  might  be  stated  as  in  part  explaining  the 
sudden  rise  and  the  higher  average  mileage atter  1890  than  before 
that  date  that  since  the  date  mentioned  a  very  large  rercentage 
of  the  wheels  in  service  were  cast  in  contracting  chills.  But 
whatever  may  be  the  cause  or  causes  which  have  operated  to  in- 
crease the  average  mileage  of  cast-iron  wheels,  the  result  is  most 
graiifyitig  and  is  not  confined  to  any  one  road.  The  figures  speak 
well  for  the  continued  use  of  such  wheels  under  the  constantly- 
increasing  freight  loads. 

It  doubtless  will  be  a  surprise  to  many  to  know  that  the  average 
life  of  a  good  cast-iron  wheel  in  freight  service  is  more  than  l.i 
years  and  that  some  of  them  even  run  for  20  years.  Yet  such  is 
the  fact  and  more  than  one  road  can  testify  to  it.  In  a  discussion 
at  the  recent  M.  C.  B.  convention  one  member  mentioned  this 
long  life  of  cast-iion  wheels,  and  doubtless  others  could  furnish 
additional  evidence  of  their  durability. 


The  Introduction   of  Our  Engineering  Practice  in  the  South 
American  Republics. 

In  the  last  ten  or  fifteen  years  several  spasmodic  attempts  have 
been  made  by  American  manufacturers  to  build  up  a  foreign 
trade  in  their  products,  and  signs  are  not  wanting  at  present  of  a 
greater,  more  widespread,  and  (what  is  of  greater  significance)  a 
decidedly  more  systematic  effort  that  is  being  exerted  in  ihis  di- 
rection. The  organization  of  a  national  association  of  manufac- 
turers, one  of  whose  objects  is  to  further  the  foreign  trade  in 
American  manufactures,  and  the  visit  of  a  committee  ot  its  lead- 
ing members  to  South  America  to  look  over  the  field  there,  are 
indications  of  the  interest  which  manufacturers  in  this  country 
are  taking  in  foreign  markets. 

Another  important  project  and  one  that  should  command  the 
attention  of  manufacturers  of  all  kinds  of  railway  supplies,  ma- 
chinery, machine  tools  and  materials  for  the  construction  of 
roads,  docks,  bridges,  buildings,  etc.,  is  that  which  ihe  well-known 
firm  ot  Flint,  Eddy  &  Company,  of  New  York,  are  now  under- 
taking. This  firm  has  been  engaged  for  years  in  the  introduction 
of  constructive  materials  made  in  the  United  States  into  the 
other  countries  on  the  American  Continent,  and  some  of  the 
largest  orders  placed  in  this  country  by  South  American  parties 
have  been  given  through  their  agency  and  largely  as  a  result  of 
their  well-directed  efforts.  Believing  that  the  time  has  come 
when  a  larger  part  of  the  trade  with  these  countries  can  be  ob- 
tained by  reliable  firms  in  the  United  States,  they  are  prepaiing 
to  represent  a  greater  number  of  manufacturers  and  builders  of 
all  kinds  of  machinery  and  engineering  supplies,  and  expect  to 
place  in  the  hands  ot  possible  purchasers  an  amount  of  informa- 
tion about  machinery  and  materials  obtainable  here,  that  will 
facilitate  and  increase  the  business  with  this  country. 

One  of  the  methods  to  be  employed  in  presenting  this  informa- 
tion to  foreign  purchasers  is  the  publication  of  a  book  of  informa- 
tion, copies  of  which  will  be  distributed  among  mechanical  and 
civil  engineers  in  responsible  positions,  managers  of  important 
enterprises  and  others  who  ate  or  may  soon  become  purchasers  of 
machinery  or  material.  This  valuable  work  is  now  being  com- 
piled and  will  contain  fully  one  thousand  pages  about  9  inches  by 
13  inches  in  size.  The  reading  matter  on  each  page  will  be  ar- 
ranged in  three  columns,  one  in  Spanish ,  one  in  Portuguese  and  the 
other  in  English.  The  scope  of  the  work  can  be  judged  from  the 
general  divisions  under  which  the  information  is  grouped,  which 
are  as  follows  :  Railroads,  Lake  and  River  Navigation,  Public 
Works,  Electrical  Appliances,  Special  Industries  (which  will  pnn- 
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cipally  comprise  ice-making  machinery  and  sugar-making  ma- 
chinery). These  general  divisions  are  sub-divided  until  they  in- 
clude in  systematic  arrangement  everything  needed  in  the  con- 
struction, operation  and  maintenance  of  works,  structures  or  in- 
dustries suggested  in  the  general  divisions  of  the  book. 

The  information  given  in  each  case  will,  as  far  as  possible,  con- 
sist in  specifications  of  materials,  descriptions  and  illustrations 
of  machinery,  advantages  of  same,  prices,  weights  assembled, 
weights  as  packed  for  shipment,  etc.,  all  weights  and  measure- 
ments given  in  both  the  English  and  metric  systems,  and  the 
whole  so  arranged  as  to  give  the  reader  an  accurate  knowledge 
of  what  is  obtainable  in  the  markets  of  the  United  States,  as  well 
as  furnishing  him  an  outline  of  the  best  practice  in  this  country. 
A  person  consulting  the  book  will  thus  be  able  in  many  cases  to 
place  his  order  without  a  disheartening  amount  of  correspond- 
ence and  cabling  for  information,  with  its  attendant  delay  and 
expense.  As  the  book  illustrates  and  describes  only  the  best,  it 
will  also  be  a  testimonial  to  the  excellence  of  American  manu- 
factures, and  being  printed  in  a  language  the  intending  pur- 
chaser can  understand,  should  help  him  wonderfully  and  should 
open  the  way  for  a  profitable  and  satisfactory  business. 

The  compilation  of  this  book  is  in  charge  of  Mr.  Emilio  Del 
Monte,  a  civil  engineer,  who  has  spent  much  time  in  Cuba 
and  South  America  and  is  thoroughly  conversant  with  the  re- 
quirements of  those  for  whom  the  book  is  intended,  and  when  it 
is  published  he  will  go  to  those  countries,  and  possibly  to  South 
Africa  also,  in  the  interests  of  Messrs.  Flint,  Eddy  &  Company. 

That  such  a  reliable  and  well-informed  firm  should  be  making 
such  extensive  preparations  for  an  enlarged  business  with  foreign 
countries  certainly  speaks  well  for  the  prospects  of  American 
manufacturers  in  those  markets.  Familiar  as  they  are  with  all 
the  conditions  of  trade  in  those  countries,  they  would  hardly  en- 
gage in  such  an  enterprise  without  every  reasonable  assurance  of 
ultimate  success.  To  those  who  are  desirous  of  finding  a  market 
in  the  countries  mentioned  there  is  thus  aiiorded  an  excellent 
opportunity.  The  firm  in  the  course  of  its  successful  career  has 
attained  a  high  standard  in  the  opinions  of  those  with  whom  it; 
has  done  business,  and  its  knowledge  of  business  methods  in  the 
countries  into  whose  markets  it  enters  American  goods  are  both 
factors  that  point  toward  success  in  the  present  undertaking. 

They  manifestly  need  the  hearty  co-operation  of  American 
manufacturers  and  builders,  and  we  think  this  will  certainly  be 
given  tbem.  Our  manufacturers  not  only  need  other  markets 
than  those  at  home,  but  they  realize  keenly  as  the  result  of  indus- 
trial events  in  this  country  during  the  last  three  years  that  a 
foreign  trade  of  considerable  dimensions  will  help  them  to  keep 
their  business  going  with  more  regularity  and  profit  than  where 
they  are  dependent  on  the  home  market  alone.  Skilled  labor  and 
inventive  genius  have  done  so  much  for  American  industries 
that  the  result  of  a  competition  with  other  nations  in  foreign 
markets  cannot  be  otherwise  than  successful.  Messrs.  Flint, 
Eddy  &  Company  have  offices  at  66  and  68  Broad  street.  New 
York  City,  and  will  cheerfully  give  information  to  those  desiring  it. 


CONSTRTJCTION  AND  MAINTENANCE   OF  KAILW AY- 
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It  is  proposed  to  establish  iron  and  steel  works  in  Japan,  and 
the  Imperial  Diet  has  approved  of  an  appropriation  of  about  a 
million  sterling  for  that  purpose.  The  estimated  output  of  the 
workti, which  are  likely  to  be  in  full  working  order  in  about  three 
years'  time,  is  60,000  tons  per  annum;  which  total  is  to  be  gradu- 
ally increased  as  the  works  develop.  The  product  is  to  be  di- 
vided into  35,000  tons  of  Bessemer,  80,000  tons  of  Siemens-Martin, 
4,.500  tons  of  wrought  iron,  and  500  tons  of  crucible  steel. 
This  enterprise  is  being  undertaken  with  great  deliberation,  and 
there  can  be  little  doubt  of  its  complete  success.  In  the  near  fu- 
ture it  is  probable  that  Japan  will  not  only  be  able  to  supply  its 
own  wants  for  iron  and  steel,  but  may  have  a  superfiuity  that 
can  be  shipped  to  other  countries. — Industries. 

The  Association  of  Superintendents  of  Bridges  and  Buildings 
will  hold  their  annnal  convention  in  Chicago,  on  October  30,  21 
and  32,  and  have  made  arrangements  with  the  Loland  Hotel, 
corner  of  Jackson  street  and  Michigan  avenue,  for  the  accommo- 
dation of  the  members. 


BY  OSCAR  ANTZ. 

{Continued  from  page  106.) 

FREIGHT  TRUCKS. 

One  of  the  principal  points  in  which  American-built  cars  differ 
from  those  of  other  countries  is  in  the  manner  of  supporting  the 
car-bodies  on  the  wheels.  On  foreign  cars  the  journal  boxes  on 
the  axles  usually  work  in  pedestals  or  other  contrivances  attached 
rigidly  to  thecar-body,  thereby  always  keeping  the  centers  of  the 
axles  at  right  angles  with  the  center  line  of  the  car;  the  lost  mo- 
tion in  the  bearings  and  boxes  and  the  sideplay  of  the  wheels  on 
the  track  are  depended  upon  to  allow  the  car  to  move  around 
curves.  On  American-built  cars  the  body  is  generally  carried  on 
two  independent  trucks,  each  of  which  is  supported  by  two  pairs 
of  wheels  and  axles;  the  body  is  not  rigidly  connected  to  the 
i-ucks,  but  merely  rests  on  them  at  their  centers,  leaving  them 
free  to  adjust  themselves  to  suit  variations  in  the  surface  and 
line  of  the  track. 

The  trucks  are  without  doubt  the  most  important  part  of  a  car 
when  its  safe  running  on  the  track  is  considered,  and  as  certain 
parts  of  them  are  subjected  to  considerable  wear,  even  in 
ordinary  service,  it  is  of  the  utmost  importance  to  have  these 
parts  made  so  that  they  can  be  readily  replaced  whether  on  the 
home  road  or  on  foreign  lines.  This  fact  was  recognized  early 
in  the  existence  of  the  M.  C.  B.  Association  and  standards  were 
prescribed  for  these  parts,  which  have  been  adhered  to  more 
closely,  perhaps,  than  any  of  the  other  M.  C.  B.  standards. 

WHEELS  AND  AXLES. 

Naturally  the  wheels  and  axles  received  considerable  attention. 
While  it  would  hardly  be  policy  to  recommend  an  absolute  stan- 
dard for  a  wheel,  still  the  diameter  of  33  inches  is  now  almost  all 
over  this  country  recognized  as  the  proper  size  of  a  freight-car 
wheel ;  the  shape  of  the  tread  or  part  which  rests  on  the  rail,  the 
thickness  and  shape  of  the  flange,  as  well  as  the  location  of  the 
wheels  when  mounted  on  the  axle,  have  been  adopted  as  stan- 
dards. 

Freight-car  wheels  are  usually  made  of  cast  iron  of  the  so- 
called  double-plate  type,  with  a  chilled  tread,  and  specifications 
have  been  drawn  up  for  these,  which  are  recommended  by  the 
M.  C.  B.  Association  as  good  practice,  as  they  are  based  on  the 
results  of  many  experiments  and  deductions  obtained  from  prac- 
tice. The  usual  weight  of  a  cast  wheel  for  cars  of  60,000  pounds 
capacity  is  about  600  pounds.  Wheels  of  other  material  than 
cast  iron  are  used  somewhat,  but  to  no  large  extent  in  freight 
service — these  wheels  generally  being  provided  with  independent 
tires  of  steel. 

Two  sizes  of  axles  have  been  adopted,  one  for  cars  of  40,000  to 
50,000  pounds  capacity,  and  one  for  those  of  60,000  pounds.  The 
length  between  centers  of  journals  is  the  same  in  both,  viz., 
6  feet  3  inches;  the  size  of  the  journal  of  the  smaller  one  is  3| 
inches  diameter  and  7  inches  long,  that  of  the  larger  one  4i 
inches  diameter  and  8  inches  long,  the  other  parts  of  the  axles 
being  in  proportion.  The  weights  are  about  400  pounds  for  the 
smaller  one  and  500  pounds  for  the  larger. 

Attempts  have  been  made  in  recent  years  to  increase^the  size  of 
of  the  smaller  journal  to  4  inches  in  diameter,  but  this  change 
has  not  been  officially  adopted. 

The  sizes  of  an  axle  and  other  parts  of  the  running  gear  for 
cars  of  80,000  pounds  capacity  are  at  present  under  consideration 
by  the  association. 

Axles  are  made  of  both  wrought  iron  and  steel  and  each  metal 
has  numerous  advocates,  and  it  would  be  presumptuous  to  say  that 
either  is  the  better  metal.  Steel  of  a  good  quality  is  perhaps  the 
stronger  and  is  less  liable  to  have  inherent  defects  in  the  shape  of 
hard  spots,  seams,  etc.,  but  it  is  the  experience  of  manj'  roads  that 
steel  axles  are  more  liable  to  heat  and  occasionally  break  without 
apparent  cause. 

JOURNAL  BOX  AND  CONTAINED  PARTS. 

The  journal  box  and  contained  parts,  viz.,  journal  bearing  and 
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key,  for  both  sizes  of  journal,  and  also  the  general  outline  of  a 
journal  box-lid  which  answers  for  both  sizes  of  box,  have  been 
adopted  as  standards  ;  as  all  of  these  parts,  as  well  as  the  wheels 
and  axles  are  published  each  year  in  the  Proceedings  of  the  M. 
C.  B.  Association,  they  will  not  be  reproduced  here. 

RIGID   TRUCKS. 

The  distinctive  American  truck  is  the  diamond  truck,  so-called 
from  the  shape  of  the  framework  connecting  the  two  journal 
boxes  on  the  corresponding  ends  of  the  two  axles  of  the  truck. 
There  are  two  of  these  frames  connected  together  by  a  crossframe 
which  supports  the  bolster  on  which  the  car- body  rests.  The 
bolster  rests  on  top  of  springs  which  are  either  supported  directly 
by  the  crossframe,  thereby  allowing  no  lateral  motion  of  the 
bolster  with  respect  to  the  truck  frame,  or  else  the  springs  rest  on 


Fig,  39. 

a  platform  which  is  suspended  by  hangers  from  the  crossframe. 
and  allows  a  certain  amount  of  lateral  motion  of  the  bolster, 
This  difference  gives  us  two  distinct  styles  of  trucks,  the  so-called 
rigid  and  the  swing-motion. 

Rigid  trucks  are  now  almost  universally  used  under  heavy  cars 
in  this  country,  as  their  construction  is  sti'ouger  and  their  first  cost 
and  maintenance  are  less  than  with  the  swing  motion  style;  a 
large  part  of  the  lighter  cars  also  use  this  style  of  truck,  of  a 
lighter  construction.  Trucks  of  other  than  the  diamond  style 
have  been  under  freight  cars,  and  since  the  introduction  of  pressed 
steel  in  car  construction  several  new  types  have  been  put  on  the 
market,  which  will  be  considered  later. 

Figs.  39,  40  and  41  represent  a  rigid  diamond  truck,  which  can 
be  considered  as  a  good  example  of  modern  practice,  the  bolsters 
and  springs  being  omitted,  as  these  will  be  shown  by  themselves. 

The  wheels  A  A  are  mounted  by  means  of  hydraulic  pressure  on 
the  axles  BB,  the  journals  on  the  ends  of  these  run  in  journal 
bearings  CC,  which  are  held  in  the  journal  boxes  DD  by  the  keys 
EE.  The  journal  is  lubricated  by  oil  or  grease  held  in  suspension 
by  wool  or  cotton  waste,  with  which  the  lower  part  of  the  journal 
box  is  filled;  wooden  dust  guards  FF,  which  are  inserted  in  a  slot 
in  the  back  of  the  box,  and  covers  OO  on  the  front  prevent  dust 


Fit'.  41. 

rising  from  the  roadbed  from  entering  the  box   and  causing  the 
journals  to  heat. 

Connecting  the  journal  boxes  on  each  side  of  the  truck  are  the 
archbars  HH.  the  inverted  archbars  II  and  the  tie  bars  JJ,  all 
of  which  are  secured  to  each  box  by  two  H-inch  journal  box 
bolts  KK.  These  bolts,  as  well  as  all  the  other  bolts  of  the 
truck,  should  be  provided  with  double  nuts  or  some  other  means 
of  securing  the  nuts  against  working  off  the  bolts,  which  they 
are   very  liable  to  do  on   account  of  the  constant  jar.     The  in- 


verted archbar  is  turned  up  at  its  ends,  forming  lugs  against 
which  the  upper  archbar  is  fitted.  Archbars  vary  more  or  less  in 
cross-section,  and  attempts  to  have  them  standardized  by  the 
Master  Car  Builders'  Association  have  not  been  successful.  The 
width  of  4  inches  is  generally  adopted  for  60,000-pound  cars,  but 
the  thicknesses  vary ;  those  shown  can  be  considered  good  prac- 
tice. The  wheel  base  or  distance  between  centers  of  axles  is 
generally  5  feet  or  5  feet  3  inches. 

To  obtain  trucks  of  various  heights  from  rail  to  center-plate, 
with  as  few  changes  as  possible,  such  as  would  be  desirable  for 
the  sake  of  adhering  as  nearly  as  possible  to  one  standard,  on  a 
road  having  cars  which  vary  in  the  vertical  distance  from  cenler- 
plate  to  drawbar  center,  the  offset  of  the  archbars  can  be  varied 
to  suit  these  heights,  the  total  distance  at  the  center  being  always 
the  same;  and  this  can  be  done  without  making  any  other 
changes  whatever.  This  is  done  to  quite  some  extent  in  practice, 
there  being  cases  in  which  the  upper  arch-bar  is  made  entirely 
straight,  and  others  where  the  tie-bar  is  arched  up  at  the  center. 

Separating  the  upper  and  the  inverted  arch-bars  near  their  cen- 
ters are  the  two  column  guides  LL  which  are  secured  to  the  arch- 
bars by  the  IJ-inch  column  bolts  MM,  and  to  the  spring  plank  by 
two  i-inch  bolts  passing  through  both  columns  and  through  the 
spring  plank.  Column  bolts  should  be  made  with  a  fillet  under 
the  head,  and  to  avoid  counterboring  the  arch-bar  for  this  fillet, 
which  would  weaken  the  bar,  a  thin  malleable  washer  can  be 
placed  under  the  head  with  the  space  for  the  fillet  cast  in  it.  The 
column  guides  preserve  the  distance  between  the  arch-bars  and 
also  act  as  guides  for  the  truck  bolster,  and  jjrevent  it  from  mov- 
ing laterally,  leaving  it  free  to  move  vertically. 


Fig.  40. 

The  spring  ^'plank  NN  connects  the  arch  bars  of  the  two  sides 
of  the  truck  and  is  bolted  to  the  column  guides  by  the  two  J  inch 
bolts  mentioned  and  also  to  the  lower  arch  and  tie  bars  by  one  i 
inch  bolt,  a  casting  00  being  introduced  to  fill  up  the  space  be- 
tweei?  the  flanges  when  a  channel  bar  is  used  with  the  flanges 
turned  down.  The  spring  plank  acts  as  the  support  for  the  bols- 
ter springs,  and  in  the  earlier  cars  was  made  of  wood,  hence  its 
name.  Spring  planks  are  now  usually  made  of  channel  bars, 
the  one  shown  being  12  inches  wide.  There  is  no  common  cus- 
tom in  placing  the  bars,  in  regard  to  having  the  flanges  up  or 
down,  both  methods  being  practiced,  and  there  is  probably  very 
little  difference  in  the  end.  Spring  planks  have  recently  been 
made  of  pressed  steel  of  the  general  shape  of  the  channel  bar. 

The  weight  of  the  metal  in  the  trucks  of  an  ordinary  freight 
car  is  far  in  excess  of  the  weight  of  all  the  balance  of  the  metal 
in  the  car,  and  attempts  have  been  made  of  late  to  reduce  this 
weight  to  some  extent.  This  is  accomplished  by  making  the 
castings  of  malleable  iron,  instead  of  cast  iron,  whereby  they 
can  be  lightened  up  probably  one-half,  and  as  the  cost  of  malle- 
able iron  is  about  twice  that  of  cast  iron,  the  co.st  of  the  car  is 
not  materially  increased.  Pressed  steel  is  also  used  somewhat 
for  certain  parts,  whereby  they  can  be  lightened  even  more  yet. 


In  the  rotating  tests  of  cylindrical  shafts  conducted  at  the 
Watertown  Arsenal  it  is  said  that  all  steels  as  yet  experimented 
with  have  failed  under  a  fiber  stress  not  exceeding  40,000  pounds 
per  square  inch,  with  a  total  number  of  repetitions  of  from  four 
to  seven  millions  for  high  steels. 
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Mogul    Freight    Locomotive    With    20    by    26-Inch    Cylinders— Maine    Central    Railroad. 
Built    by    the    Schenectady    Locomotive    Works. 


Mogul  Freight  Locomotive  for  the  Maine  Central  Railroad. 

We  are  indebted  to  the  Schenectady  Locomotive  Works  for  the 
photograph  from  which  was  made  the  accompaDjing  engraving 
of  one  of  the  mogul  engines  recently  built  by  the  firm  for  the 
Maine  Central  Railroad.  There  were  five  of  these  engines  in  the 
order,  and  they  were  built  to  conform  to  specifications  furnished 
by  Mr.  Amos  Pillsbury,  Superintendent  of  Motive  Power  of  the 
road.  The  boiler  is  of  the  extended  wagon-top  type,  and  carries 
190  pounds  pressure.  It  has  a  large  grate  and  ample  heating 
surface,  and  is  proving  to  be  an  excellent  steamer.  The  en- 
gine has  the  full  deck  common  to  the  ordinary  eight-wheeled 
engine,  thus  securing  a  convenient  arranKement  of  levers  and 
valves  in  the  cab — a  matter  which  the  men  appreciate.  The  pis- 
tons have  their  rods  extended  through  the  front  cylinder  heads, 
a  practice  that  is  gaining  in  favor,  as  it  is  found  that  the  saving 
in  wear  in  the  cylinders  of  large  engines  is  considerable.  The  en- 
gines have  63  inch  driving  wheels,  and  20  by  26-iiich  cylinders, 
proportions  which  will  make  a  satisfactory  and  economical  freight 
engine.  The  use  of  comparatively  large  drivers  on  freight  en- 
gines is  a  move  in  the  right  direction. 

From  the  specifications  we  take  the  following  particulars  : 

Oeneral  Dimensions. 

Gage 4  feet  8H  inches 

Fuel Bituminous  coal 

Weight  In  working  order 136.1)00  pounris 

"       on  drivers - 117,t>0()  pounds 

Wheel  base,  a  riving 1)  teet  H  inches 

"       "      rigid 14  feet  6  inches 

"       "      Total 22  feel  3  inches 

Cylinders. 

Diam.  of  cylinders 20  inches 

Stroke  of  piston 2u  inches 

Uiam.  of  piston  rod 3.ki  inches 

Kind    "        "    packing -.       Ounbar 

■'    rodpacking U.  S.  Metallic 

Size  of  steam  ports 18  inches  by  IH  inches 

'■    "  exhaust  "    IS  inches  by  3  inches 

"    "bridges    "    !ii  inches 

Folves. 

Kind  of  slide  valves Richardson  balanced 

Greatest  travel  of  side  valves a"^  inches 

Outside  lap        finches 

Inside      "  '       3*2  inch 

Lead  of  valves  in  full  gear ; ,'a  inch 

Kind  of  valve  stem  packing U.  S.  Metallic 

TVheels,  Etc. 
Diameter  of  driving  wheels  outside  of  tire 63  inches 


Driving  box  material Steeled  cast  iron 

Diameter  and  length  of  driving  journals... S^i  inches  diameter  by  II  inches 
"       '*  main  crank  pin  journals 

li  inches  diameter  by  6  inches 
"  •*  '*       *'  side  rod  crank  pin  iournals 

Main  6!^  inches  diameter  by  5!4  inches  F.  &  B.  m 
inches  diameter  by  3^  inches. 

Engine  truck,  kind Two-wheel,  swing  bolster 

journals 6  inches  diameter  by  10  inches 

Diameter  of  engine  truck  wheels .33 

Kind  "       "  "  "         Krupp  No.  3  wheel.    Tire  3}4  inches  by 

5K  inches,  held  by  retaining  rings. 
Boiler, 

Style Extended  wagon  lop 

Outside  diameter  of  flrsi  ring 62J^  inches 

Working  pressure 19 J  pounds 

Material  of  barrel  and  outside  of  tirebox Carbon  steel 

Thickness  of  plates  in  barrel  and  outside  of  firebox 

^2  inch,  ,%  inch,  %  inch,  U  inch  and  /a  inch 
Horizontal  seams..  .Butt-joint,  sextuple  riveted,  with  welt  strip  inside  and 
outside. 

Circumferential  seams Double  riveted 

Firebox,  length  96A  inches 

width  i'm      " 

Firebox,  material  Cachon  steel 

plates,  thickness. 

Sides,  Vii  inch;  hack,  /e  inch;  crown,  %'inch;  tube  sheet,  ]4  inch 
waterspace..   .    .Front,  4  inches;  S'des,  3!4  inches;  back,  4  inohes 

•'         crnwn  staying Radial  stays,  1  inch  diameter 

'■         staybolts  Taylor  iron,  J^  inch  and  1     " 

Tubes,  mater. al Charcoal  iron,  No.  12  W.  G. 

number  of SzO 

"       diameter 2  inches 

*'       length  over  tube  sheets  12  feet 

Fire  brick,  supported  on Water  tubes 

Healing  surface,  tubes 1,996.64  SQuare  feet 

water  tubes 20  51       " 

firebox 155.03 


Total 2.172.18 

Grate  " 2S.96 

'*     style Rocking,  with  dump  plates 

Boiler  supplied  by Two  Hancock  inspirators.  Type  D.,  No.  9 

Tender, 

Weight,  empty 37,809  pounds 

Wheels,  number  of 8 

diameter 33  inches 

Journals,  diameter  and  length iVi  inches  diameter  by  8  inches 

Wheel  base 14  feet  6  Inches 

T'^nder  frame 6H  inches  by  4  inches  by  ?^  inch  sinale  iron 

I'ucks 4-wheel,  channel  iron,   M.  C.  style 

Water  capacity 4.000  V .  S.  gallons 

Coal  ■•         8  (i.iiOO  pounds)  toni 

Total  wheel  base  of  engine  and  Lender    47  feet  7^  Inches 

"      length  *'       **         *'         "        56  feet  596  inches 

The  engines  are  flf  ted  with  the  Westinghouse-American  brake  on  all 
drivers,  tender  and  for  train,  two  3-inch  Ashton  safety  valves— one  muffled 
and  one  open  pop,  Asbesto-*  cement  boiler  1-tgglng,  Trojan  coupler  on  pilot 
and  rear  of  tender.  National  Hollow  Brake  Beams,  with  Lappin  fianged 
shoes,  and   No.  3  Crosby  6  inch  Chime  whistle. 

The  engines  have  been  m  service  long  enough  to  demonstrate 
that  their  operation  is  excellent  and  that  they  are  very  light  on 
fuel. 
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Transmission  and  Application  of  Power  to  IMCachine  Tools.* 

The  years  1866  to  1873  saw  a  large  number  of  stationary  riveters 
successfully  introduced,  and  the  success  of  the  hydraulic  system 
firmly  established.  Flanging  and  stamping  presses  and  hydraulic 
shears  were  also  introduced  in  considerable  numbers  during  this 
period.  In  1871  the  portable  riveter  was  designed  and  patented  by 
the  author.  The  manufacture  of  this  entirely  novel  type  of 
machine  tool  was,  however,  declined  by  several  engineers,  includ- 
ing those  who  had  been  so  successful  with  his  stationary  machines, 
as  visionary  and  impracticable.  The  author  was  at  last  fortunate 
enough  to  secure  the  co-operation  of  Mr.  James  Piatt,  a  Lancashire 
engineer,  established  at  Gloucester  in  partnership  with  Mr.  Field- 
ing. They  undertook  to  make  it.  It  is  quite  certain,  however, 
that  neither  the  author  nor  Mr.  Piatt  had  any  idea  of  the  troubles  in 
store  for  them.  The  difficulties  were  not  so  much  due  to  its  special 
hydraulic  features  as  to  the  difficulty  at  that  time  in  obtaining 
suitable  steel  for  the  arms,  getting  sufficient  rigidi*'y,  combined 
with  lightness,  and  arranging  all  the  various  connections  to  lead 
the  water  from  the  accumulator  to  the  porrtable  riveters  suspended 
many  feet  in  mid-air.  However,  in  187.J,  the  Primrose  Street 
Bridge,  over  the  Great  Eastern  Railway,  London,  was  completed, 
being  the  first  bridge  mechanically  riveted  in  sific.  Just  as  most 
of  the  initial  difficulties  were  surmounted  Mr.  Fielding  died,  and  in 
the  many  new  designs  and  applications  introduced  and  patented 
since  then,  his  son,  Mr.  John  Fielding,  has  been  closely  identified. 

But  if  1873  was  an  important  epoch  in  hydraulic  riveting,  the  year 
1878  atTorded  the  first  opportunity  of  fully  showing  the  economical 
advantage  of  the  hydraulic  system  as  a  means  of  transmitting 
power  to  machines  of  many  different  kinds  spread  out  over  great 
distances.  In  consequence  of  the  author's  representation,  and  the 
assistance  of  his  colleague,  Mr.  Henry  Chapman,  of  Paris,  Mons. 
Marc  Berrier-Fontaine,  the  engineer  of  the  French  arsenal  at 
Toulon,  authorized  the  laying  out  of  the  whole  of  their  new  works 
on  the  author's  hydraulic  system;  the  machinery  being  supplied 
by  the  Hydraulic  Engineering  Company,  of  Chester,  and  Messrs. 
Fieldmg  &  Piatt,  of  Gloucester,  and  from  that  time  the  hydraulic 
system  of  machine  tools  was  firmly  established,  and  occupies  in  its 
proper  field  an  unassailable  position  by  reason  of  its  economy  and 
convenience  of  application. 

There  were  two  causes  some  £5  or  30  years  ago  which  assisted 
the  introduction  of  the  hydraulic  system  for  special  classes  of 
machine  tools— iirst,  the  increasing  size  and  scantling  of  all  boilers, 
bridge  and  ship  work,  and  second,  the  increased  areas  thereby 
covered  by  the  works  themselves.  So  long  as  hydraulic  power  is 
confined  to  work  of  a  more  or  less  reciprocating  character  (with  the 
one  exception  of  capstans),  there  is  no  other  system  comparable 
with  it  on  the  score  ot  economy,  but  when  we  come  to  driving 
lathes,  planers,  spread  over  large  areas,  electrical  power  comes  in 
on  the  ground  of  the  convenient  way  in  which  it  can  be  trans- 
mitted over  great  distances,  and  the  suitability  of  its  motors  for 
rotary  work.  Always  bearing  in  mind  that  their  suitability  for  the 
work  to  be  done  is  ascertained,  it  may  be  stated  that  for  trans- 
mitting and  applying  power  over  great  distances,  water  and  elec- 
tricity have  both  their  special  advantages.  Electric  transmission, 
if  more  costly,  is  on  the  other  hand  very  conveniently  applied  at 
different  points;  traveling  cranes  may  be  cited  as  one  of  the  best 
applications. 

So  far  as  the  relative  economy  of  hydraulic  power,  shafts  and 
belting  or  electricity  are  comparable,  it  is  easier  to  compare  shaft- 
ing with  electricity  than  either  of  these  with  hydraulic  power.  In 
the  case  of  the  former,  given  an  equally  economical  and  efficient 
prime  mover,  for  all  reasonable  distances,  it  resolves  itself  into  a 
question  of  the  interest  on  cost  of  shafting  only,  or  on  that  of  dy- 
namo, with  its  leads,  motors  and  shafting.  When  the  distances  be- 
come greater  we  can  then  compare  the  relative  cost  and  advant- 
ages of  hydraulic  and  electrical  transmission.  In  many  cases  even 
this  comparison  is  not  possible,  for  the  operation  to  be  performed 
by  the  hydraulic  machines  and  those  driven  by  electricity  are  in 
many  cases  essentially  ditlerent.  Many  of  the  heaviest  operations 
done  by  hydraulic  tools  only  occupy  so  short  a  time  that  a  large  re- 
serve of  power  must  be  stored  up  to  render  them  practicable. 
For  reasons  of  cost  this  is  not  possible  with  electricity,  but  in  the 
hydraulic  system,  perhaps,  the  most  important  feature  is  the  accu- 
mulator, audit  constitutes  the  most  important  factor  in  its  eco- 
nomical success.  We  may  at  once  eliminate  this  feature  in  an  elec- 
tric system  on  account  of  its  present  great  cost,  and,  of  course,  in 
transmitting  power  by  shafting  or  ropes  it  is  also  impossible  ;  and 

*  Part  of  a  paper  written  by  the  late  M.  K.  H.  1  weddell  and  read  January 
•25,  1896,  belore  the  Manchester  Association  of  Engineers. 


it  can  only  be  adopted  to  a  limited  extent  in  pneumatic  transmis- 
sion. 

In  the  case  of  transmission  by  shafting  or  electricity,  the  prime 
mover  must  be  large  enough  to  meet  such  demands  when  they  oc- 
cur, but  in  the  hydraulic  system,  not  only  is  the  prime  mover  not 
required  tT  be  equal  to  the  greatest  efforts  (only  occasionally  re- 
quired), but  on  the  other  hand  the  size  of  the  prime  mover  can  be 
very  much  reduced;  for  the  accumulator  allows  of  the  smaller  en- 
gine being  kept  more  or  less  continuously  running  and  stoiing  up 
power  during  the  very  considerable  intervals  when  only  a  portion 
of  the  machines  are  at  work. 

This  question  of  the  proportion  of  machines  absolutely  engaged 
"tooling"  and  those  standing  idle  while  work  is  being  taken  to  or 
from  them,  or  from  other  causes,  is  not  a  new  one.  The  author 
alluded  to  this  in  a  paper  read  by  him  in  1886,  and  gave  some  fig 
ures  based  on  data  published  by  Mr.  William  Hartnell.  It  may  not 
be  amiss  to  draw  attention  to  the  very  considerable  mechanical,  if 
only  occasional,  work  done  in  hydraulic  machine  tools  with  prime 
movers  of  almost  pigmy  proportions.  In  our  youthful  days  the  rais- 
ing of  the  Conway  Bridge  tubes  was  always  cited  as  an  instance  of  a 
great  elTort.  Well,  the  best  they  did  was  lifting  1,300  tons  13  feet  in 
60  minutes,  or  282  foot  tons  per  minute.  The  ordinary  1.50  tons  riv- 
eting machine  will  make  four  strokes  per  minute  of  6-inch  each  = 
300  toot-tons  per  minute,  but  the  mechanical  effort  is  really  more, 
for  these  two  feet  are  really  done  in  little  over  20  seconds,  the  re- 
maining 40 seconds  being  required  for  the  return  stroke  of  the  ram. 
If  such  a  machine  had  to  be  driven  by  shafting  or  electricity,  in  the 
first  instance  the  prime  mover  must  be  equal  to  exerting  this  300 
tons  in  20  seconds  plus  friction  of  shifting;  and  in  the  case  of  elec- 
tric transmission  the  prime  mover  must  be  the  same  plus  the  losses 
incidental  to  the  dynamo,  the  cables  and  the  electric  motor  gear- 
ing between  it  and  the  machine.  We  will  leave  it  to  others  to  min- 
imize or  fix  these  losses,  but  we  know  that  in  the  case  ot  pumps  and 
accumulators  and  mains,  which  we  may  take  as  occupying  the  same 
place  as  the  dyamo,  leads  and  electric  motor,  that  the  loss  is  ex- 
tremely small. 

The  efficiency  of  good  pumps  is  78  per  cent.,  that  of  the  accumu- 
lator 91  per  cent.,  and  the  loss  in  properly  designed  mains  is  ex- 
tremely small. 

Coming  now  to  the  machine  tools  to  be  worked  by  the  water  thus 
transmitted:  It  is,  of  course,  understood  that  generally  speaking 
we  are  only  discussing,  this  evening,  machines  suitable  for  hy- 
draulic pressure,  either  by  reason  of  their  being  required  to  exert  a 
great  force  during  a  short  period,  or  to  exert  in  addition  more  nu- 
merous efforts  (such  as  punching,  shearing  or  riveting)  at  distances 
from  the  prime  mover  beyond  the  reach  of  shafting. 

In  the  former  case  we  have  shown  that  the  hydraulic  system 
alone  meets  the  ease,  and  for  great  efforts,  such  as  forging,  flang- 
ing, etc.,  the  same  applies.  But  in  smaller  machines  there  is  more 
room  tor  divergent  opinions. 

This  brings  us  to  the  consideration  of  the  suitability  of  hydraulic 
pressure  for  punching  and  similar  machinery,  placed  about  large 
ship  and  bridge  yards.  We  have  lately  seen  some  startling  in- 
stances, from  an  electrical  standpoint,  of  the  wastefulness  ot  this 
class  of  machine  driven  by  separate  steam  engines,  all  of  which 
was  pointed  out  by  the  author  24  years  ago,  in  many  technical 
journals  and  papers,  with  the  view  oi  substituting  hydraulic 
machines. 

Electricity  as  a  motive  power  for  moderate  sized  machines  in 
frequent  work  certainly  seems  to  fulfil  most  of  the  conditions,  but 
it  cannot  claim  to  have  all  its  own  way.  The  machine  has  to  wait 
till  the  speed  of  the  motor  is  got  up,  and  a  similar  loss  of  time  and 
power  ensues  when  the  machine  is  being  stopped,  whereas  in  the 
hydraulic  machine  it  is  only  consuming  power  while  work  is  being 
done.  There  are,  of  course,  losses  peculiar  to  the  hydraulic  system, 
'  ind  there  are  climatic  considerations  to  be  considered,  and  the 
final  verdict  as  to  the  power  selected  can  only  be  the  result  of  ex- 
perience and  judgment  brought  to  bear  on  each  particular  case. 

In  many  classes  of  work  it  is  essential  that  the  exact  pressure 
exerted  be  known,  and  that  the  same  pressure  be  exerted  every 
time  it  is  applied  under  similar  conditions.  This  is  the  case  more 
especially  in  riveting.  In  the  case  of  riveting,  as  is  well  known, 
the  length  of  rivets,  when  finally  closed,  is  more  or  less  a  varying 
one,  owing  to  the  temperature,  number  of  thicknesses  of  plates, 
etc.  The  hydraulic  ram  can  be  made  of  sufficient  stroke  to  do  the 
shortest  or  the  longest,  and  at  the  end  in  every  case  exert  the  same 
final  pressure.  We  have  iu  this  a  very  important  advantage— only 
obtainable  in  hydraulic  machines.  This  range  of  travel  is  one  of 
the  chief  advantages  of  all  hydraulic  machines,  and  is  practically 
unobtainable  in  geared  machines,  whether  driven  by  shafting  or 
electric  motors. 
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The  notification  by  the  Postmaster-General  that  the  law  would 
be  enforced  forbidding  the  transportation  of  letters  or  other 
written  papers  on  railroad  trains  unless  postage  is  paid  on  them, 
was  a  knockout-out  blow  at  the  "R.  R.  B."  letters.  The  action 
of  the  railroads  under  the  notification  has  not  been  uniform. 
Some  have  abandoned  ''R.  R.  B."  mail  entirely,  while  a  number 
of  large  companies  have  issued  orders  that  the  correspondence 
sent  by  "R.  R.  B."  mail  shall  only  be  such  as  pertains  to  the  busi- 
ness of  the  company  and  destined  to  points  on  its  road.  In 
other  words  they  hold  by  this  action  that  the  exchange  of  rail- 
way mail  between  railroads  may  be  rightfully  stopped  by  the 
postal  authorities,  but  that  their  right  to  liansport  their  own 
letters  in  their  own  cars  to  points  on  their  own  line  cannot  be 
taken  from  them,  the  law  to  the  contrary  notwithstanding.  Tha 
law  as  it  stands  appears  to  be  with  the  Postmaster-General,  but 
if  pressed  far  enough  it  is  believed  that  it  would  be  declared  un- 
constitutional, in-so-far  as  it  prevents  railways  carrying  their 
own  mail  between  points  on  their  own  lines. 


The  use  of  compressed  air  iu  railroad  shops,  which  has  made 
such  progress  of  late,  did  not  originate  in  recent  years.  We  are 
informed  that  in  1879  the  first  air  motor  to  be  used  in  the  Miss- 
ouri Pacific  shops  was  made  and  put  in  operation  in  the  St. 
Louis  shops  of  that  road.  It  is  claimed  that  this  was  the  first 
railroad  shop  to  use  compressed  air  in  running  small  tools  and 
doing  other  work  which  otherwise  had  been  done  by  belt-driven 
machinery.  As  early  as  December,  1883,  there  appeared  in  the 
National  Car  Builder,  an  article  on  these  shops  in  which  the 
following  reference  was  made  to  the  use  of  compressed  air: 
•'  These  shops  have  in  use  a  portable  drilling  machine  driven  by  a 
three-cylinder  Brotherhood  engine  supplied  with  air  from  two 
Westinghouse  pumps.  These  engines  are  quite  small, 
are  mounted  on  wheels,  and  are  also  used  for  driving 
staybolt  taps,  portable  cylinder-boring  machine  and  valve- 
facing  machine.  They  were  designed  by  Mr.  Hewitt, 
the  superintendent  of  machinery,  aided  by  his  assistant,  Mr.  Le- 
roy  Bartlett.  Inasmuch  as  they  can  be  taken  to  any  place  in  the 
shop  and  applied  to  almost  any  kind  of  work,  taking  the  place  of 
handwork  in  many  cases,  it  is  a  little  surprising  that  such  ma- 
chines are  not  more  generally  used."  Thus,  as  far  back  as  1882, 
we  find  the  advantages  of  compressed  air  clearly  stated  and  the 
practice  of  one  road  cited  in  a  way  that  shows  its  officials  had 
applied  it  to  many  of  the  uses  to  which  it  is  now  put.  Why 
others  should  have  been  so  slow  to  take  it  up  is  not  clear,  but 
whatever  the  reason  the  rate  at  which  it  has  been  adopted  in  the 
last  few  years  shows  that  at  present  it  is  appreciated. 


A  contemporary  publishes  in  a  recent  issue  a  description  of  an 
air  compressor  being  built  at  Bridgeport  by  a  company  whose 
object  seems  to  be  much  the  same  as  that  in  view  by  the  free 
silverites  in  the  present  political  campaign — they  want  to  get 
something  for  nothing.  They  are  persuading  themselves  that  a 
140  horse-power  steam  engine  will  turn  an  82-foot  wheel  and 
develop  2.500  horse-power  at  the  rim.  The  82-foot  wheel  carries 
ten  groups  of  wheels,  three  in  a  group,  each  wheel  weighing  44 
tons.  These  wheels,  as  the  large  one  revolves,  operate  cam 
levers  connected  with  the  pistons  of  100  compound  air  com- 
pressors with  16-inch  by  12-inch  intake  cylinders,  secured  to  a 
fixed  circular  track  under  the  wheel.  The  mechanisui  thus  con- 
sists of  204  pistons,  one  82-foot  wheel,  thirty  9-foot  wheels,  50 
cam  levers,  numerous  gears,  etc.,  etc.,  while  eight  single  com- 
pound compressors  with  32-inch  by  36-inch  cylinders  would 
compress  a  like  amount  of  air.  But  this  extra  mechanism  is  as 
nothing  compared  with  the  power  to  be  created  bj-  it,  which  is 
2,500  —  140  =  2,360  horse  power,  which,  if  worth  .$30  per  year 
per  horse-power,  amounts  to  §70,800  per  annum.  This,  you  see, 
is  clear  gain.  But  why  don't  the  promoters  dispense  with  the 
machinery  and  use  the  140  horse-power  engine  alone  ?  All  they 
need  do  is  pronounce  its  output  to  be  2,500  horse  power  instead 
of  140  horse  power,  and  then  rake  in  the  .$70,800  per  year.  That 
is  what  we  are  asked  to  do  with  the  silver  dollar — just  announce 
that  its  53  cents  are  not  53  cents  but  exactly  100  cents,  and  lo  !   it 
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will  be  so.  The  simplicity  of  such  a  proceeding  makes  it  far 
superior  to  using  hundreds  of  tons  of  machinery  to  raise  140 
horse-power  to  2,500  horse-power. 


The  illness  ot  two  of  the  engineer  officers  of  the  United  States 
battleship  Indiana,  Chief  Engineer  George  E.  Tower  and  Passed 
Assistant  Engineer  A.  McAllister,  during  the  manoeuvers  of  the 
Atlantic  squadron  last  month,  is  a  forceful  illustration  of  the 
need  of  an  increase  in  the  engineering  branch  of  the  navy.  The 
modern  battleship  is  an  immense  aggregation  of  machinery — 
machinery  everywhere  and  for  everything,  and  that  the  large 
amount  of  skilled  labor  and  of  mental  energy  necessary  to  keep  it 
in  good  condition  at  all  times,  is  not  realized  or  is  deliberately 
ignored  and  the  lives  of  officers  thereby  jeopardized,  is  a  dis- 
grace. The  cruiser  Columbia,  with  90  engines,  173  steam  cylin- 
ders, and  all  its  varied  and  complicated  machinery,  has  only  four 
engineers.  Is  it  any  wonder  the  engineers  are  unable  to  stand  the 
strain  ?  There  are  to-day  four  line  officers  to  one  engineer  in  the 
navy,  and  yet  the  line  officers  are  actively  opposing  any  increase 
in  numbers  or  authority  of  the  engineers.  And  so  after  eight 
days  of  peaceful  manosuvering  the  efficiency  of  the  most  powerful 
battleship  of  the  navy  is  for  the  time  impaired  by  the  temporary 
loss  of  one-half  of  its  engineering  staff.  What  would  be  the  con- 
dition of  affairs  in  case  of  war  if  peace  manoeuvers  are  so  disas- 
trous? Who  is  going  to  assume  the  responsibility  for  this  condi- 
tion of  affairs  ?  It  is  to  be  feared  that  when  the  citizens  of  this 
nation  finally  awaken  to  a  realization  of  what  is  going  on  they  will 
refuse  to  believe  that  anything  approaching  patriotism  and  the 
good  of  the  service  has  been  the  actuating  motive  of  line  officers, 
and  these  officials  will  then  lose  more  of  their  prestige  than  if 
they  now  used  their  influence  to  promote  needed  reforms.  The 
more  the  pendulum  is  held  to  one  side  of  the  normal  the  further 
it  will  go  to  the  other  side  when  once  it  is  liberated. 


The  economy  in  the  direct  application  of  the  power  of  a  steam 
engine  to  the  work  to  be  done  is  generally  conceded,  and  the 
magnitude  of  the  saving  thereby  effected  is  well  illustrated  by 
the  power  required  for  driving  the  "  jack  shafts,''  so  common  in 
electric  installations  a  few  years  ago.  In  the  power  station  of 
the  Elmira  Illuminating  Company,  of  Elmira,  ^few  York,  there 
is  a  jack  shaft  136  feet  long  by  5/,;  and  6  /^  inches  in  diameter. 
To  this  shaft  are  belted  five  steam  engines,  three  of  which  are  of 
300  horse  power  each,  and  one  of  500  horse  power,  and  a  number 
of  dynamos,  the  shaft  having  20-clutch  couplings,  so  as  to  use  any 
desired  combination  of  engines  and  dynamos.  The  horse  power 
required  to  drive  tliis  shaft  was  83.2,  and  in  a  recent  test  of  the 
500  horse-power  engine  recorded  in  a  paper  before  the  American 
Society  of  Mechanical  Engineers,  the  percentage  of  the  total  en- 
gine power  consumed  by  this  shaft  varied  from  16.6  per  cent, 
under  a  full  engine  load  to  from  30  to  45  per  cent,  under  the 
light  loads.  This  indicates  one  of  the  advantages  obtained  in  the 
direct  connected  engines  and  dynamos  now  almost  universally 
installed  in  such  stations,  and  is  also  suggestive  of  the  economies 
which  can  be  obtained  by  a  judicious  rearrangement  of  line 
shafting  in  sliops,  by  which  much  of  it  will  be  dispensed  with 
and  the  tools  driven  singly  or  in  groups  by  electric  motors. 


A  contemporary  in  giving  the  general  results  of  the  tests  which 
a  certain  railroad  is  making  with  the  simple  and  com- 
pound mogul  engines  built  at  its  shops,  states  correctly  that  the 
various  kinds  of  compounds  do  not  differ  much  from  each  other 
in  economy,  and  average  about  15  per  cent,  less  coal  than  the 
simple  moguls.  It  then  makes  the  statement  that  these  com- 
pounds compared  with  a  class  of  consolidations  pull  15  percent, 
more  load  and  do  the  work  on  less  than  half  the  fuel.  This  is 
one  of  those  sweeping  statements  that  won't  bear  investigation. 
To  illustrate  :  If  we  take  "  less  than  half  the  fuel"  at  45  per  cent. 
and  do  15  per  cent,  more  work  with  it,  the  result  is  the  same  as 
if  the  same  amount  of  work  had  been  done  with  39  per  cent,  of 
the  fuel  used  by  the  consolidation  engines.  Now,  either  the  com- 
pounds are  marvels,  the  consolidations  of  shockingly  bad  design, 
or  the  statementjof  performance  untrue.     The  probabilityjis  that 


the  trouble  is  with  the  statement.  A  large  saving  ought  to  be 
expected  from  three  causes — the  compounding,  the  use  of  rela- 
tively large  drivers  and  the  elimination  of  one  pair  of  drivers, 
but  as  the  compounding  is  only  credited  with  15  per  cent.,  rail- 
road men  will  be  slow  to  believe  that  46  per  cent,  saving  is  ob- 
tainable by  using  a  mogul  with  62-inch  drivers  in  place  of  a  con- 
solidation engine  with  much  smaller  wheels.  And  yet,  while  the 
magnitude  of  the  saving  may  not  be  as  much  as  is  claimed  in  such 
careless  statements,  the  experience  of  the  last  few  years  is  lead- 
ing to  better  and  more  economical  designs  of  freight  engints. 
Large  drivers  were  in  disfavor  for  years  because  they  were  usu- 
ally accompanied  by  small  cylinders,  and  the  combination  did  not 
succeed  in  producing  the  required  tractive  effort.  Three  and  four 
pairs  of  driving  wheels  with  moderate  weights  on  them  were  used 
because  track  and  bridgrs  would  not  permit  of  heavy  weights  per 
wheel  and  because  it  was  feared  that  tires  and  rail  heads  could  not 
endure  heavier  loads  without  rapid  flow  of  the  metal  and  conse- 
quent destruction  to  both.  Now  we  know  better  and  the  conditions 
on  many  roads  have  changed.  Loads  as  high  as  46,000  pounds 
per  pair  of  wheels  are  believed  to  cause  no  damage  to  large  tires  or 
to  heavy  rails,  and  modern  track  and  bridges  are  considered  safe 
under  such  loads.  Consequently,  with  the  higher  wheel  loads 
permissible,  a  weight  formerly  put  on  four  pair  of  wheels  can 
now  be  carried  on  three  pairs,  and  the  weight  that  used  to  be  the 
maximum  for  three  pairs  is  now  readily  carried  on  two.  The  in- 
ternal friction  of  the  engine  and  the  number  of  moving  parts  is 
thus  reduced,  with  economy  as  the  result.  The  higher  steam 
pressures  and  larger  boilers  and  cylinders  now  used  in  combma- 
tion  with  relatively  large  drivers  for  freight  engines,  have  made 
the  large  drivers  a  success.  Their  use  has  likewise  resulted  in 
economy  through  reduced  piston  speed  and  less  friction,  and  the 
smaller  cost  of  repairs.  That  these  facts  are  realized  by  the 
mechanical  departments  of  railroads  is  evident  from  the  present 
tendency  toward  larger  drivers  and  fewer  of  them  for  freight 
engines,  the  consolidation  type  when  used  being  justified  by  a 
great  weight  on  the  drivers.  But  while  the  saving  in  wear  and 
tear  and  in  fuel  justify  these  reforms,  the  fuel  saving  cannot 
reach  46  per  cent.,  for  the  simple  reason  that  the  total  loss  from 
these  causes  was  not  that  much. 


THERMAL  TESTS  OF  CAK  WHEELS. 


A  correspondent,  who  modestly  asks  that  his  name  be  not 
used  in  connection  therewith,  has  sent  us  an  account  of  some  in- 
teresting tests  which  he  made  of  car  wheels,  after  reading  the 
article  in  our  June  number  describing  the  experiments  which 
were  made  in  Altoona.  The  heat  he  says  which  was  applied  by 
the  tests  was  in  excess  of  anything  possible  from  the  application 
of  brakes.    A  band  of  molten  metal  1^  inches  thick  by  4  inches 


Fig.  1. 


Fig 
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deep  was  poured  around  the  rims  as  in  the  Albina  tests.  If  the 
wheels  were  removed  at  once,  as  soon  as  the  molten  metal  was 
set,  the  plates  or  brackets  would  not  crack,  but  if  allowed  to  re- 
main any  length  of  time  they  would.  The  wheels  were  33  inches 
in  diameter  of  what  is  called  the  double-plate  pattern  shown  in 
Figs.  1  and  2.  The  brackets  or  ribs  on  the  back  of  the  wheel 
were  arranged  as  shown  in  Fig.  1;  that  is,  each  alternate  bracket 
extended  from  the  rim  inward,  and  those  between  extended 
from  the  inner  plate  outward  as  shown  in  Fig.  3.  The  object  of 
this  arrangement  is  to  relieve  the  strains  from  contraction  after 
ihe  wheel  is  cast,  and  it  is  also  thought  that   with   ribs  arranged 
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Fig.  3. 

in  this  way  wheels  have  greater  strength  to  resist  the  strains   to 
which  they  are  subjected  in  service. 

In  the  tests  which  were  made  this  form  of  wheel  did  not  crack 
until  two  minutes  after  the  metal  was  poured  around  it,  and,  as 
has  been  stated,  if  they  were  removed  from  the  band  of  molten 
metal  immediately  after  it  was  poured,  neither  the  plates  nor  the 
ribs  were  broken.  The  form  of  the  crack  was  peculiar,  and  is 
represented  by  the  doited  line  in  Fig.  1,  and,  as  will  be  seen,  it 
did  not  extend  across  any  of  the  ribs  or  the  rim,  the  plate  only 
being  fractured.  In  such  tests,  it  is  said,  the  rims  are  heated  to 
a  much  higher  temperature  than  is  possible  by  the  application  of 
the  brakes.     While  the  wheels  with   the  brackets  arranged,  as 


an  important  influence  in  its  capacity  to  resist  such  strains,  and 
also  that  the  ordinary  "Washburn"  pattern  is  not  the  best  form. 

In  our  article  in  the  .Tuue  issue  on  this  subject  we  illustrated  by 
an  engraving  made  fram  memory  a  form  of  cast-iron  wheel, 
which  was  made  by  Ro«s  Winans  40  or  50  years  ago,  and  we  ven- 
tured the  observation  that  it  seemed  as  though  a  wheel  made  in 
that  way  would  not  be  broken  if  tested  in  the  manner  described. 
Fortunately  the  experimenter  who  made  the  tests,  which  are  the 
subject  of  this  article,  had  one  of  thf  se  wheels  which  was  made  by 
Winans  in  1840,  of  'Connervingo"  charcoal  iron,  and  he  has  sent 
us  a  drawing  of  it,  from  which  Figs.  3  and  4  have  been  made. 
This  wheel  is  30  inches  in  diameter,  weighs  400  pounds,  and  the 
hub  was  made  in  three  parts  which  had  slots  or  spaces  between 
them  which  were  filled  with  zinc.  The  hub  was  then  banded  on 
both  sides  with  wrought-iron  rings,  which  were  shrunk  on,  as 
shown.  There  is  also  a  wrought-iron  ring  shown  in  Fig.  4,  and 
which  was  described  in  our  article  published  in  June.  This  ring 
was  made  of  round  wrought  iron,  f  inch  in  diameter,  and  was 
cast  in  the  wheels  inside  of  tiie  throat  of  tiie  flange.  The  wheel 
referred  to  was  subjected  to  the  molten  iron  test,  as  described, 
without  cracking.  It  took  a  minute  for  that  to  extend  to  the  hub 
and  two  minutes  to  equalize  through  the  parts  of  the  wheel. 

Experiments  were  also  made  with  an  ordinary  open-motor-face 
truck  wheel.  Fig.  5,  by  placing  a  red-hot  chill  ring  or  band  aroimd 
the  rim.  It  was  allowed  to  remain  on  the  wheel  until  it  became 
cool  (55  minutes),  all  the  heat,  excepting  that  which  was  radiated 
from  the  outside  of  the  ring,  being  absorb,  d  by  the  wheel  cast- 
ing, which  was  so  hot  at  the  expiration  of  that  time  that  it  was 
uncomfortable  to  bear  the  hand  on  it.  The  wheel  stood  the  test 
without  cracking  or  showing  any  signs  of  injury. 

It  will  thus  be  seen  that  in  these  experiments  the  two  spoke 
wheels  stood  the  thermal  test  without  breaking,  which  is  addi- 
tional testimony  to  the  fact,  which  was  suggested  in  the  article 
referred  to,  that  the  capacity  of  cast-iron  wheels  to  resist  such 
tests  as  have  been  described  depends  very  much  upon  the  form 
of  the  wheel,  which  opens  up  the  interesting  inquiry,  what  is  the 
best  form  for  such  wheels? 

The  experiments  here  described  have  great  interest  in  the  con- 
sideration of  a  reply  to  this  inquiry.  If  it  is  true  that  spoke 
wheels  are  less  liable  to  break  than  plate  wheels  it  is  an  important 
fact  and  one  which  it  would  be  worth  while  to  prove  by  experi- 
ment 


shown,  did  not  crack  until  the  rims  had  been  subjected  for  a  con- 
siderable time  (two  minutes)  to  continuous  heat,  wheels  of  the 
usual  "Washburn"  pattern  cracked  almost  instantly  after  the 
metal  was  poured  around  the  rim,  the  fractures  occurring 
through  both  the  ribs  and  rim,  which  indicates,  as  was  inti- 
mated in  the  article  referred  to,  that  the   form  of  the  wheel  has 


DEFECTS  AND  IMPEOVEMENTS  IN  LOCOMOTIVES, 


Notwithstanding  the  wonderful  development  of  the  locomotive 
and  what  it  has  accomplished  for  civilization  and  the  welfare  of 
mankind  it  must  be  admitted  that  it  still  has  many  defects,  and 
some  of  us  are  still  sanguine  enough  to  think  that  it  is  susceptible 
of  further  improvement. 

It  may  be  said,  for  example,  that  a  pound  of  average  coal  con- 
tains sufficient  potential  heat  to  evaporate  about  I'Zi  pounds  of 
water.  It  will  not  be  far  out  of  the  way  to  say  that  in  ordinary 
practice  the  average  evaporation  is  not  more  than  half  that 
amount  of  water  per  pound  of  coal,  so  that  half  of  its  heat  escapes 
out  of  the  chimney,  or  falls  through  tlie  grate  unutiliz  d,  or  goes 
to  waste.  This  waste  is  due  partly  to  imperfect  combustion,  and 
partly  because  the  heat  in  the  products  of  combustion  is  not  com- 
municated to  the  water  in  the  boiler.  It  is  not  uncommon  to  find 
a  temperature  of  800  degrees  or  more  in  the  smokebox  of  a  loco- 
motive, and  as  the  temoerature  of  steam  of  150  pounds  pressure 
p  r  square  inch  is  only  .366  degrees  obviously  these  escaping  gases 
have  a  capacity  for  generating  a  great  deal  of  steam.  Besides 
this  the  exhaust  steam  escajDes  at  a  pressure  of  about  15  pounds, 
and  carries  with  it  a  great  deal  of  heat  which  does  no  work.  This 
is  not  a  new  view  of  the  wastefulness  of  locomotive  engines.  The 
subject  of  improved  combustion  has  been  under  consideration  ever 
since  locomotives  and  steam  engines  have  been  used,  and  the 
literature  of  the  subject  is  now  quite  beyond  the  hope  of  mastering 
by  any  one  person.  Experiments  innumerable  and  inventions 
which  cannot  be  counted  have  been  made  to  produce  more 
economical  results  in  the  use  of  coal,  but  it  must  be  admitted  that 
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the  progress  which  is  made  is  very  slow,  and  the  saving  which  is 
effected  is  veiy  slight.  One  of  the  main  lines  of  road  during  the 
past  J  ear  or  two  has  been  equipped  with  appliances  for  weighing 
fuel,  and  since  then  the  subject  has  been  studied  more  carefully 
on  that  road  than  ever  before,  with  the  result  that  a  very  import- 
ant saving  of  coal  has  been  effected,  but  after  years  of  experience 
and  investigation  the  verdict  of  the  superintendent  of  motive 
power  of  that  line,  who  has  had  a  long  experience  in  liis  calling, 
is  that  the  best  means  for  reducing  the  consumption  of  fuel  is  to 
improve  the  firemen.  This  he  has  done  by  having  accurate  re- 
ports of  what  each  of  them  is  doing,  and  then  calling  them  to  ac- 
count when  an  excessive  amount  of  coal  is  burned  and  investigat- 
ing whether  they  or  the  engines  are  the  cause  of  it.  The  breeding 
and  education  of  firemen  will  not  be  discussed  now,  but  the  pos- 
sibility and  means  of  effecting  economy  by  changes  and  modifica- 
tioDs  of  the  engines  themselves  will  be  considered. 

We  have  recently  made  some  inquiry  with  reference  to  the  form 
and  proportions  of  grates,  having  a  vague  idea  that  some  grates 
are  probably  better  than  others.  Thus  far  we  have  obtained  but 
little  more  information  than  that  contained  in  the  general  state- 
ment that  grates  should  be  adapted  to  the  fuel  to  be  burned  on 
them.  One  investigator  on  thesubject  stated  the  general  principle 
that  "  in  every  case  the  widest  possible  opening  should  be  used 
that  would  hold  the  fuel."  For  burning  shavings  and  wood,  he 
recommended  spaces  between  the  bars  f  inch  wide  ;  for  "  egg"  and 
"  furnace"  anthracite  and  coke,  j-inch  spaces;  for  bituminous  coal, 
f-ineh;  for  sawdust  and  '■  nut"  anthracite,  |-lnch;  for  "  pea"  coal, 
f-inch.  In  these  recommendations  authorities  did  not  agree,  and 
the  conclusions  seemed  to  be  based  on  the  most  casual  observa- 
tions, and  were  not  the  result  of  any  carefully  made  investigation 
or  experiments.  To  such  inquiries  as  we  have  made,  the  general 
reply  of  the  average  master  mechanic,  it  is  believed,  would  be 
only  that  general  statement — that  grates  should  be  adapted  to 
the  fuel  to  be  burned  in  them  ;  but  when  it  comes  to  any  specific 
statements,  with  reference  to  the  adaptation,  out  investigations 
have  shown  tlat  their  opinions  are  very  vague. 

Now,  there  can  be  no  doubt  that  the  intimate  contact  of  air 
with  the  fuel  promotes  combustion,  until,  as  in  the  case  of 
powdered  fuel  and  coal  dust,  when  mixed  with  air  they  burn  so 
rapidly  as  to  become  explosives.  If  the  lumps  of  coal  on  a  fire 
are  too  large,  combustion  is  slow  and  imperfect,  and  this  is  also 
the  case  if  it  is  fine  and  closelj-  packed  in  the  grate,  as  then  the 
air  comes  in  contact  with  only  a  small  portion  of  the  surface  of 
the  fuel.  If  coal  is  pulverized  into  dust,  and  floats  or  is  nlown  in 
a  current  of  air,  the  latter  comes  into  such  intimate  contact  with 
the  particles  of  the  fuel  as  to  make  it  burn,  as  has  been  said,  with 
the  rapidity  of  an  explosion.  Between  these  limits  there  is  al- 
most every  degree  of  perfect  and  imperfect  combustion.  As 
every  fireman  who  understands  his  business  knows,  if  coal  is 
broken  into  suitable  sized  lumps  it  can  be  burned 
much  more  perfectly  than  is  possible  if  it  is  either  larger  or 
smaller.  It  would  seem,  then,  that  what  should  be  aimed  at  in  a 
grate  is  to  give  the  air  access  and  bring  it  in  contact  with  the 
fuel.  That  grates  as  at  present  made  are  the  best  which  could  be 
adopted  for  effecting  that  end  seems  very  doubtful.  It  seems 
quite  possible  to  design  a  grate  which  would  permit  air  to  circu- 
late more  freely  below  and  among  the  fuel  than  it  can  as  these 
appliances  are  now  made.  At  present  the  top  surfaces  of  grates 
are  made  to  coincide  with  a  plane  flat  surface.  If  instead  of 
being  flat  this  surface  were  made  with  projections  so  as  to  have 
Interstices  below  the  c^al  for  the  circulation  of  air  it  would  seem 
aa  though  it  would  do  something  to  promote  combustion. 

Notwithstanding  the  fact  that  the  value  of  dead  plates  has 
often  been  pointed  out,  most  locomotive  grates  are  still  made 
without  them.  Attention  has  been  called  in  these  pages  hereto- 
fore to  the  fact  that  it  is  desirable  in  all  furnaces  to  keep  the 
flame  out  of  contact  with  the  sides  and  top,  until  the  process  of 
combustion  is  completed.  It  seems  quite  certain  that  combustion 
is  retarded  and  paitially  arrested  when  flame  comes  in  contact 
with  any  solid  substance.  The  inference  from  this,  therefore, 
would  appear  to  be  that  it  is  desirable  to  keep  the  fire  away  from 
the  sides  and  ends  of  a  firebox  as  much  as  possible,  which  may  be 


done  by  putting  dead  plates  all  around  the  grate  so  that  no  air 
will  be  admitted  next  to  the  sides  and  ends.  The  question  of  the 
most  advantageous  locality  and  proportions  for  dead  plates  is 
still  a  matter  about  which  very  little  is  known. 

The  most  economical  rate  of  combustion  is  also  worthy  of  con- 
sideration. It  probably  may  be  either  too  slow  or  too  rapid  for 
economy,  and  it  seems  reasonable  to  infer  that  there  is  some  rate 
which  is  more  economical— at  least,  under  given  conditions — 
than  any  other.  What  this  rate  is  we  do  not  know,  but  as  the 
amount  of  coal  which  must  be  burned  in  a  locomotive  firebox 
varies  constantly,  it  would  seem  as  though  an  essential  for  secur- 
ing the  highest  economy  would  be  a  variable  grate,  or  one  in 
which  the  opening  could  be  increased  or  diminished  or  in  which 
the  live  and  dead  portions  can  be  varied  at  pleasure.  With  such 
an  appliance,  the  rate  of  combustion  per  square  foot  of  grate 
could  be  kept  uniform,  or  nearly  so,  in  all  conditions  of  working, 
and  at  the  most  economical  rate. 

In  stationary  boilers  down-draft  grates  have  met  with  a  con- 
siderable degree  of  success.  Whether  they  would  be  equally  so 
in  locomotives  is  of  course  an  open  qviestion.  The  principle  on 
which  they  operate  seems  to  be  a  correct  one,  and  there  is  no 
apparent  reason  why  it  is  not  applicable  to  locomotives  as  well  as 
to  stationary  service. 

It  is,  of  course,  true  that  while  it  is  often  possible  to  gain  what 
is  an  apparent  advantage,  yet  before  it  is  ultimately  realized  it  is 
offset  by  some  expense  or  difficulty  which  entirely  neutralises  the 
gain.  In  all  such  casfs  it  is  the  algebraic  sum  alone  which 
counts  ultimately.  If  the  +  and  the  —  quantities  are  equal,  no 
matter  how  promismg  the  former  may  be,  they  "will  be  obliterated 
by  the  latter. 

The  attempts  whicli  have  been  made  to  save  .some  of  the  heat 
which  escapes  up  the  chimneys  of  locomotives  are  in  number 
almost  like  the  efforts  to  achieve  perpetual  motion.  They  have 
generally  been  some  form  of  feed-water  heaters  or  steam  super- 
heaters. Nothing  seems  more  plausible  than  a  feed-water  heater, 
and  the  theoretical  advantages  of  superheating  have  been  often 
shown.  Nevertheless,  after  almost  innumerable  trials  they  have  all 
been  abandoned.  The  various  considerations  always  overbalanced 
those  with  a  +  sign.  Still,  neither  of  them  now  seems  to  be  en- 
tirely hopeless,  even  after  a  vast  number  of  failures.  It  must 
always  be  kept  in  mind  when  improvements  in  locomotives  are 
contemplated  that  they  must  be  regai-ded  somewhat  as 
a  farmer  does  a  reaping  machine.  This  must  be  ready  and 
capable  of  cutting  the  harvest  when  it  is  ripe,  and  above 
all  things  must  not  break  down  before  the  work  is  completed. 
It  is  very  much  so  with  locomotives.  There  are  periods 
of  hprvest  time  on  railroads  when  it  is  of  the  utmost 
importance  that  freight  and  passenger  trains  should  be  moved. 
A  breakdown  when  there  is  a  congestion  of  traffic  is  a  very 
serious  matter.  It  does  not  make  much  difference  how  econom- 
ical a  locomotive  may  be  or  how  well  it  works  when  it  is  in  good 
condition,  if  it  fails  at  the  time  when  it  is  most  needed,  the  cause 
of  the  failure,  no  matter  whether  it  is  or  is  not  productive  of 
economy,  will  be  condemned.  Feed-water  heaters  have  come 
under  this  kind  of  condemnation.  It  is  easy  to  prove  that  they 
will  save  fuel,  but  they  are  apt  to  prove  costly  in  other  ways. 
The  problem  is  to  secure  their  advantages  without  incurring  the 
risks  referred  to.  This  it  is  thought  might  be  done  if  the  tubesof 
a  locomotive  were  somewhat  lengthened  and  their  front  ends  were 
surrounded  with  cold  feed-water.  The  escaping  gases  would 
thus  impart  more  or  less  of  the  heat  to  the  water  surrounding 
the  tubes.  Now,  to  carry  out  this  plan,  suppose  the  boiler  and 
the  tubes  were  lengthened  about  two  or  three  feet  and  that  a 
plate  or  diaphragm,  similar  to  a  tube  plate,  was  placed  in  the 
boiler  about  two  feet  back  of  the  front  ends  of  the  tubes.  The 
plate  should  extend  upward  to  about  the  water  line.  If  now  the 
feed-water  was  delivered  into  the  space  between  this  diaphragm 
and  the  front  tube  sheet  the  cold  water  would  be  in  contact  with 
the  front  ends  of  the  tubes  and  therefore  more  of  the  heat  in  that 
portion  of  the  tubes  would  be  imparted  to  the  water  than  would 
be  the  case  if  the  water  outside  of  them  were  hot.  The  front 
ends  of  the  tubes  would  thus  act  as  a  feed-water  heater  and  there 
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would  be  no  portion  of  it  more  liable  to  fail  than  the  present 
boiler  is.  In  other  words,  it  would  provide  a  feed-water  heater 
without  any  of  the  objectiors  which  experience  has  shown  have 
always  attended  the  use  of  those  which  have  heretofore  been 
tried. 

But  the  length  of  an  article  makes  it  impracticable  to  discuss 
some  other  features  in  locomotive  construction  which  seem  to  be 
capable  of  improvement.  The  consideration  of  them  will  be  re- 
served for  a  future  article. 


When  we  consider  that  the  stationary  steam  plants  owned  and 
operated  by  railroads  aggregate  hundreds  of  thousands  of  horse- 
power, it  is  a  matter  of  surprise  that  the  members  of  the  Master 
llechanics'  Association  do  not  find  some  subjects  in  connection 
with  them  that  would  be  worthy  of  discussion  at  its  conventions. 
From  the  absence  of  such  topics  from  the  proceedings  of  the  asso- 
ciation it  might  bs  concluded  thit  railroads  believe  there  are  no 
un-^olved  problems  in  connection  with  their  stationary  boiler 
plants  and  that  their  practice  was  up  to  date  in  every  respect. 
And  yet  we  hive  heard  it  said  that  there  is  a  chance  for  great 
improvement  in  these  very  plants,  and  that  the  absence  of  discus- 
sion regarding  them  is  only  an  indication  of  the  indiflference  with 
which  they  are  regarded.  There  may  be  a  great  deal  of  truth  in 
this  view  of  the  case.  Certain  it  is  that  many  roads  have  station- 
ary plants  of  such  large  dimensions  that  the  types  of  boilers  in- 
stalled, the  use  of  automatic  stokers,  conveyors  for  coal  and 
ashes,  methods  of  boiler  setting,  feed-water  heatei-s  and  other 
kindred  subjects  are  of  considerable  importance,  and  involve 
economies  of  no  small  magnitude.  The  mechanical  department 
of  a  railway  is,  or  should  be,  interested  in  more  than  locomotive 
practice,  and  a  representative  association  of  this  class  of  men 
might  profitably  devote  some  attention  to  the  economies  obtain- 
able either  by  better  engines,  boilers  and  appurtenances,  or  by  im- 
proved methods  of  operating  the  present  installations. 


NOTES. 


The  engines  of  the  St.  Paul,  on  her  recent  record-breaking  trip, 
developed  a  horse-power  of  slightly  more  than  li  pounds  of  coal 
— a  most  excellent  performance,  when  it  is  considered  that  it  is 
an  average  for  an  entire  trip,  during  which  the  engines  and 
boilers  were  worked  hard.  The  diily  consumption  of  coal  was 
315  tons. 

A  French  journal  publishes  drawings  of  a  new  method  of 
staying  the  fireboxes  of  locomotive  boilers.  The  bolts,  instead 
of  p:issing  through  the  inner  sheets,  enter  part  way  only,  the 
sheets  being  thickened  at  the  bolts  by  small  bosses  on  the  water 
side  of  the  sheet,  so  as  to  get  sufficient  thread  to  hold  the  sheet. 
Such  a  construction  might  be  possible  with  copper  sheets,  but 
would  be  of  little  practical  value,  while  with  steel  sheets  it  is 
next  to  impossible. 

In  addition  to  the  tests  of  four  different  two  cylinder  compound 
mogul  engines,  the  Pennsylvinia  Railroad  has  also  been  measur- 
ing lately  the  coal  and  water  used  by  Class  L  passenger  engines 
and  the  eight-wheeled  two-cylinder  compound  passenger  built  at 
Alloona  some  time  ago.  The  compound  is  using  considerably 
less  fuel  than  other  engines  on  the  same  runs.  It  will  be  remem- 
bered that  this  engine  has  19^  and  31  X  28-inch  cylinders  and  13- 
inch  piston  valves. 

The  Holman  locomotive,  that  marvelous  engine  having  a  pyr- 
amid of  multiply  ing'wheels  between  each  driver  and  the  rail,  being 
in  principle  an  inverted  Fontaine  engine,  recently  hauled  a  train 
of  two  cars  at  speeds  between  60  and  90  miles  per  hour.  There  is 
nothing  remarkable  about  this  speed,  except  the  fact  that  the 
Holman  locomotive  made  it.  The  wonder  is  that  it  could  make 
the  20  small  wheels  placed  under  the  drivers  spin  around  at  this 
speed.  We  have  not  heard  of  a  saving  of  coal  from  the  use  of  the 
20  additional  wheels  and  don't  expect  that  any  will  be  found. 


vania,  the  general  advantages  of  short  gear  teeth  are  given.  The 
author  says  that  in  calculating  the  horse  power  of  a  gear  the 
teeth  are  usually  considered  as  cantilevers,  liable  to  be  broken  off 
at  their  roots  by  lever  strains.  The  new  departure  consists  in  so 
proportioning  the  teeth  that  the  old  lever  strain  was  transformed 
into  a  shearing  strain .  To  do  this  the  length  of  the  tooth  was  re- 
duced from  .7  to  .5  of  the  pitch,  and  the  flanks  so  shaped  that  but 
one  tooth  was  in  contact  at  a  time.  These  gears  are  found  to  run 
noiselessly  and  are  claimed  to  have  great  advantages  for  large 
powers  and  service  in  which  severe  shocks  are  encountered. 


At  Ashtabula  Messrs.  M.  A.  Hanna  &  Company  have  recently 
put  in  service  a  coaling  barge  for  placing  fuel  upon  steamers 
while  they  are  unloading  or  receiving  a  cargo.  The  hull  re- 
sembles that  of  a  big  scow,  is  180  feet  long.  36  feet  beam  and  con- 
tains 16  compartments  capable  of  holding  641  tons  of  coal.  At 
one  end  is  a  small  set  of  engines  for  the  twin  screws,  by  which 
the  barge  is  propelled  about  the  harbor.  At  the  other  end  are 
elevators  for  lifting  the  coal  from  the  barge  to  the  steamers. 
Under  the  pockets  or  compartments  is  a  conveyor  that  delivers 
the  coal  to  the  boot  of  the  elevator.  The  barge  can  approach  a 
steamer  at  the  dock  from  the  harbor  side  and  deliver  the  coal 
quickly  and  without  interfering  with  the  handling  of  the  cargo. 


Trial  runs  were  lately  made  in  Germany,  between  Berlin  and 
Lubbenau  on  the  Berlin  and  Gorlitz  line.  A  Geiman  contem- 
porary says  that  for  these  runs  a  special  express  engine  of  new 
dfsign  with  four  cylinders  and- driving  wheels  of  two  meters 
(6  feet  6  inches)  diameter  was  constructed.  The  trains  were  of 
various  lengths, amounting  sometimes  to  100  axles.  With  a  train 
of  30  axles  the  highest  performance,  viz..  106  kilometers  (65J  miles) 
per  hour,  was  recorded,  being  20  kilometers  (13  miles)  more  than 
the  highest  speed  hitherto  attained  by  the  quickest  German 
train,  viz..  the  Berlin-Hamburg  D-Zug,  which  runs  through  a  dis- 
tance of  386  kilometers  (177A  miles)  in  3|  hours,  while  the  speed 
of  ordinary  German  expresses  is  only  70  kilometers  (43^  miles) 
per  hour.  The  portions  of  lines  chosen  for  these  runs  are  nearly 
level  and  have  few  curves. 


In  a  paper  on  the  design  and  manufacture  of  gears,  read  by  S. 
Groves,  M.  E.,  before  the  Engineers'  Society  of  Western  Pennsyl- 


It  is  said  that  a  new  road  1.5  miles  long  is  proposed  in  Northern 
Michigan  to  carry  ore  to  Like  Superior  from  the  mines,  and  that 
in  this  distance  the  total  grade  amounts  to  800  feet.  The  freight 
will  be  almost  entirely  iron  ore,  and  the  cars  carrying  it  will  re- 
turn empty  to  the  mines.  It  is  suggested  that  the  cars  be  run  in 
trains  of  10  each,  each  train  being  supplied  with  an  electric  gen- 
erator, connected  with  the  axles.  The  grade  is  such  that  the 
loaded  cars  would  run  by  their  own  weight,  and  the  dynamos 
generate  a  current,  which  could  be  taken  off  upon  a  trolley  wire 
and  used  to  haul  the  empty  cars  back.  It  is  thought  that  the  dif- 
ference in  weight  ofthe  loaded  and  empty  cars  will  give  power 
enough  to  overcome  all  leakage,  friction,  etc.  The  engineers  are 
figuring  on  using  the  dynamos  as  motors  on  the  return  trip,  and 
thus  saving  expensive  machinery. 

It  was  shown  by  M.  H.  Moissan,  about  three  years  ago.  that 
when  iron  was  saturated  at  3,000  degrees  C.  with  carbon,  and 
then  cooled  under  a  high  pressure,  a  portion  of  the  carbon  sepa- 
rated outin  the  form  of  diamond.  Itoccured  toM.  Rossel , Compias 
Rendtis,  July  13,  that  the  conditions  under  which  very  hard  steels 
are  now  made  should  also  result  in  the  formation  of  diamonds  ; 
and  an  examination  of  a  large  number  of  samples  of  such  steel 
has  shown  that  this  is  really  the  case.  The  diamonds  are  obtained 
by  dissolving  the  metal  in  acid,  and  then  subjecting  the  residue 
to  the  action  of  concentrated  nitric  acid,  fused  potassium  chlorate, 
hydrofluoric  and  sulphuric  acid  successively.  The  crystals  are 
very  minute — the  largest  attaining  only  0.5  millimeters  in  diam- 
eter, but  yature  says  they  present  all  the  chemical  and  physical 
properties  of  true  diamonds. 

In  a  papier  by  Mr.  Price  Williams,  written  to   prove  that  the 

terminal  charges  admissible  by  the  British  Board  of  Trade  railway 

rate  schedules  were  inadequate,  he  quotes   traffic  statistics  from 

the  London  &  Northwestern  Railway  to  show  the  large  propor- 

ion  of  receipts  absorbed  for  station   or  terminal  charges.     The 
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cost  of  running  passenger  trains  is  given  as  3s.  5|d.  per  train- 
mile,  of  which  llld..  or  38.8  per  cent.,  is  for  terminal  charges. 
In  the  case  of  freight  traffic  the  expenses  are  4s..  ll|d.  per  train- 
mile,  and  of  this  the  terminal  charges  absorb  3s.  3d.,  or  63.57 
per  cent.,  while  of  the  Is.  Id.  expenses  involved  for  each  mile 
run  by  mineral  trains  4|d.,  or  37.13  per  cent.,  are  required  for 
station  terminal!*.  Undoubtedly  the  percentages  are  lower  in 
this  country  where  the  average  haul  for  both  freight  and  pas- 
sengers is  much  greater,  but  we  think  it  will  be  found  upon  in- 
vestigation that  there  are  large  savings  possible  here  by  better 
and  more  enlightened  practice  in  and  about  terminals. 

In  the  operation  of  water-tube  boilers  a  good  automatic  feed  is 
a  valuable  aid  in  maintaining  the  proper  water  level.  Mr.  Yar- 
row, well-known  in  England  for  his  work  as  a  shipbuilder,  and 
for  the  water-tube  boiler  he  has  invented  and  built  for  many 
government  vessels, has  in  some  recent  boats  adopted  an  automatic 
feed  invented  by  Mr.  Mariner,  a  manager  in  the  Yarrow  works. 
The  system  consists  in  feeding  each  boiler  separately  by  a  Worth- 
ington  donkey  pump,  and  placing  the  mouth  of  the  steam  pipe  for 
supplying  the  donkey  close  to  the  water  level  of  the  boiler.  If 
the  water  rises  too  high  it  will  enter  the  donkey  steam  pipe  and 
choke  the  cylinder  with  water.  Then  the  donkey  will  almost 
stop.  If  the  water  level  falls,  then  the  donkey  will  work  fast  and 
pump  the  level  up  again.  It  has  been  found  that  when  the  water 
enters  the  steam  cylinder  the  pump  does  not  pound  in  an  objec- 
tionable manner,  as  might  perhaps  be  expected.  The  pump  does 
not  stop  when  the  water  enters  the  steam  pipe,  but  runs  slowly 
because  the  steam  cylinder  is  larger  than  the  water  cylinder,  the 
pump  actually  taking  more  water  out  of  the  boiler  than  it  puts 
in.  The  beat  in  the  water  taken  from  the  boiler  is  not  lost,  but 
is  returned  to  it.  It  is  said  that  in  a  recent  three-hours'  trial  of  a 
torpedo  boat  having  this  feed,  the  valves  were  not  touched  once. 

The  steamship  Oermanic,  of  the  White  Star  Line,  is  to  have  a 
new  set  of  engines  built  by  Messrs.  Harland  &  Wolff.  The  old 
engines  were  compound  with  two  high-pressure  and  two  low- 
pressure  cylinders,  arranged  with  the  high-pressure  cylmders  on 
top  of  the  low.  These  engines  propelled  the  boat  across  the  At- 
lantic 433  times,  or  a  distance  of  over  1,000,000  miles.  The  prog- 
ress in  marine  engineering  during  the  last  twenty  years  is  well 
illustrated  by  a  comparison  of  the  old  with  the  new  engines.  The 
old  engines  had  two  high-pressure  cylinders,  48  by  fiO  inches,  and 
two  low-pressure  cylinders  83  by  60  inches.  The  boiler  pressure 
was  60  pounds,  and  at  a  speed  of  50  revolutions  they  developed 
5,700  indicated  horse  power.  The  boilers  had  19, .500  square  feet  of 
heating  surface  and  680  square  feet  of  grate.  The  new  engines 
are  triple  expansion,  with  cylinders  85|,  58^  and  96  inches  in 
diameter  and  69  Indies  stroke.  The  steam  pressure  has  been  in- 
creased to  170  pounds,  and  the  new  boilers  have  18,169  square 
feet  of  heating  surface  and  558.6  square  feet  of  grate.  The  new 
engines  develop  6,500  horse  power. 

The  construction  of  the  Bergen  Railway  in  Norway  is  now  in 
full  progress,  and  is  attended  with  more  engineering  difficulties 
than  have  hitherto  been  met  with  in  railway  construction  in  that 
country.  One  of  the  most  interesting  features  of  the  line  is  a 
tunnel  17,570  feet  long.  The  snowfall  in  the  country  traversed 
by  the  line  has  been  studied.  It  varies  considerably:  Engineer- 
ing says  that  in  some  winters  the  depth  averages  three  feet  or 
four  feet,  while  in  others  it  is  more  than  six  feet.  On  the  more 
exposed  spots  there  is  generally  but  little  snow,  while  in  hollows 
it  may  be  13  feet  to  16  feet  deep.  The  Voss-Tangevand  section 
(about  46|  miles)  rises  from  a  minimum  of  ISO  feet  to  a  maximum 
height  above  the  level  of  the  sea  of  4,330  feet.  This  section  will 
entail  an  expenditure  of  about  £800,000,  of  which  £150,000  will 
be  required  for  the  Gravelhalsen  tunnel,  the  construction  of 
which  has  been  contracted  for  by  a  firm  of  Norwegian  engineers. 
The  works  on  the  west  side  of  this  tunnel  were  commenced  last 
autumn,  and  the  rock  basso  far  principally  consisted  of  a  hard 
slate.  Operations  are  now  about  to  begm  at  the  other  end  of  this 
tunnel,  the  completion  of  which  is  fixed  for  Oct.  1,  1903.  At 
both  ends  water  power  is  available  for  the  working  of  boring 
machines,  ventilators,  &c.  A  large  portion  of  that  section  lies 
above  the  forest  boundary, 


In  a  paper  read  before  the  American  Society  of  Mechanical  En- 
gineers by  J.  M.  Whitman,  on  the  effect  of  retarders  in  the  fire- 
tubes  of  steam  boilers,  the  results  of  experiments  are  given  and 
the  following  conclusions  derived  therefrom:  1.  Retarders  in 
fire-tubes  of  a  boiler  interpose  a  resistance  varying  with  the  rate 
of  combustion.  3.  Retarders  result  in  reducing  the  temperature 
of  the  waste  gases,  and  in  increasing  the  effectiveness  of  the 
heating  surface  of  the  tubes.  3.  Retarders  show  an  economic  ad- 
vantage when  the  boiler  is  pushed,  varying  in  the  tests  from  3  to 
18  per  cent.  4.  Retarders  should  not  be  used  when  boilers  are  run 
very  gently,  and  when  the  stack  draft  is  small.  5.  It  is  prob- 
able that  retarders  can  be  used  with  advantage  in  plants  using 
a  fan  or  steam  blast  under  the  fire,  or  a  strong  natural  or  induced 
chimney  draft,  when  burning  either  anthracite  or  bituminous 
coals.  6.  Retarders  may  often  prove  to  be  as  economical  as  are 
economizers,  and  will  not,  in  general,  interpose  as  much  resist- 
ance to  the  draft.  7.  Retarders  can  be  used  only  with  fire- 
tubular  boilers.  8.  The  economic  results  obtained  on  the  boiler 
tested  are  ideal,  showing  that  it  was  clean,  the  coal  good  in 
quality,  and  the  firing  skillful.  With  retarders  the  tubes  are 
more  effectively  cleaned  than  without  their  use.  9.  The  tests 
prove  that  the  marine  practice  of  using  retarders  is  good,  and 
that  the  claim,  often  advanced,  that  they  show  from  5  to  10  per 
cent,  advantage,  holds,  whenever  the  boiler  plant  is  pushed  and 
the  draft  is  strong. 

If  the  building  of  the  battleship  Oregon  had  been  a  co-opera- 
tive enterprise  in  which  nine-tenths  of  the  men  of  the  Pacific 
coast  had  ])ersonally  participated,  the  satisfaction,  not  to  say 
self-satisfaction,  of  the  population  could  scarcely  be  more  in- 
geniously displayed.  The  Oregon  has  revealed  to  the  Pacific 
coast  that  it  can  build  ships  with  the  best,  that  the  Union  Iron 
Works  of  San  Francisco  can  even  beat  the  yards  of  the  Cramps, 
for  the  new  battleship's  maximum  of  17.34  and  average  of  16.79 
take  what  is  known  in  the  world  of  battle  as  the  belt.  The  work- 
men of  the  yards  were  only  a  little  more  demonstrative  than  the 
rest  of  the  population  when  they  tied  ropes  to  the  carriage  of 
Irving  M.  >Scott,  the  Oregon's  builder,  decked  the  same  with 
flowers,  and  dragged  him  aboutj  hundreds  strong,  as  in  a  tri- 
umphal car.  Mr.  Scott  made  a  speech  to  the  men  who  had  done 
the  actual  work  on  the  battleship,  recalled  the  Eastern  taunt  of  a 
few  years  ago  that  the  Union  Iron  Works  constituted  only  a 
plant  on  paper,  and,  holding  up  some  of  the  flowers,  announced 
that  he  would  save  them  for  a  bouquet  to  lay  on  the  grave  of  the 
once-scornful  Cramps.  It  has  been  proved  that  the  Pacific  coast 
can  build  war-ships;  magnanimity  and  a  sense  of  humor  will 
come  later.— Harper's  Weekly. 


The  East  Coast  Route  between  London  and  Scotland  has  put 
some  beautiful  new  trains  in  service  recently.  The  cars  have 
numerous  features  that  are  American.  They  have  corridors  the 
length  of  the  cars,  end  doors,  Gould  vestibules,  couplers  and 
platforms,  Westinghouse  brakes,  and  car-heating  apparatus  of 
American  manufacture.  The  cars  are  each  60  feet  long.  The 
construction  of  such  cars  is  not  without  its  significance.  Engi- 
neering says  in  commenting  upon  the  new  trains:  "After  a  very 
long  life  the  British  railway  carriage  with  its  independent  com- 
partments begins  to  show  signs  of  having  passed  its  meridian." 
It  is  to  be  noted,  nevertheless;,  that  this  innovation  is  on  a  long 
distance  train,  and  it  is  probable  that  if  it  finds  favor  at  all  it  will 
be  confined  to  long  distance  travel.  Mr.  Worsdell,  Locomotive 
Superintendent  of  the  North-Eastern  Railway,  has  designed  and 
constructed  five  express  engines  for  these  East  Coast  trains.  The 
cylinders  are  20  inches  in  diameter,  and  havea  stroke  of  36  inches. 
There  are  four  coupled  wheels  7  feet  7^  inches  in  diameter,  and 
there  is  a  four-wheel  bogie.  The  boiler  is  4  feet  4  inches  in  diam- 
eter and  over  11  feet  in  length.  The  firebox  is  7  feet  long,  and  the 
center  of  the  boiler  from  the  rails  is  over  8  feet.  The  boilers  are 
constructed  to  carry  a  pressure  of  300  pounds  per  square  inch. 
In  addition  to  the  five  engines  already  completed,  10  others  are 
under  construction,  and  a  large  number  of  tenders  are  being 
fitted  up  with  the  water  scoop.  It  is  evident,  therefore,  that  the 
East  Coast  Route  is  ready  to  compete  for  the  traffic  to  Scotland, 
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either  by  excellence  of  accommodation  or  by  a  good  showing  in 
another  "race  to  the  north." 


In  the  evening  of  August  8,  a  peculiar  accident  happened  at 
the  Brooklyn  Navy  Yard.  The  cai-son  or  gate  of  dry  dock  No.  2 
gave  way  and  as  the  dock  was  empty  at  the  time  the  inrush  of 
water  tore  a  number  of  vessels  from  their  moorings.  A  pile 
driver,  a  lumber  lighter  and  the  torpedo  boat  Ericsson  were  carried 
into  the  do?k  and  the  latter's  bow  was  badly  damaged.  The  steam 
launch  of  Commodore  Sicard  was  wrecked  and  sunk  inside  of  the 
dock.  Thev;a.v  renf^i  Atlanta,  Katadin,  Terror  and  Puritan  were 
carried  into  the  channel  and  toward  the  dock  by  the  current, 
but  were  caught  and  towed  back  to  tneir  moorings  before  anj 
damage  was  done  them.  The  dock  and  the  gate  were  both  dam- 
aged and  the  total  biH  for  repairs  is  variously  estimated  to  be 
from  5:100,000  to  $2.50,000.  The  gate  is  of  steel  and  was  ballasted 
with  rock  which  had  nearly  all  been  removed  preparatory  to 
putting  a  ballast  of  concrete,  and  to  its  lightened  cindition  is  at- 
tributed the  accident. 


An  interesting  method  of  testing  lubricants  when  a  regular  oil 
testerisnotathand,  but  where  eieotrical  apparatus  is  available,  was 
recently  described  by  Mr.  P.  MacGahan,  in  the  Electrical  World.  It 
consists  of  employing  a  shaft  driven  by  a  small  shunt  wound  elec- 
tric motor  and  fitting  it  with  two  bronze  or  babbitt  metal  boxes, 
so  arranged  that  a  known  weight  can  be  applied  to  them  and  the 
lubricant  properly  introduced.  The  speed  of  the  motor  can  be 
regulated  within  one  per  cent,  by  means  of  a  water  barrel  in  the 
armature  circuit  and  rheostat  in  the  field  circuit.  The  power  sup- 
plied to  the  motor  is  observed  by  means  of  a  watt-meter.  The 
watts  required  when  there  is  no  pressure  on  the  bearing  is  de- 
ducted from  the  readings  obtained  when  the  pressure  is  put  on. 
From  the  watts  used  the  speed  of  the  rubbing  surfaces  and  the 
pressure,  the  co-efBciert  of  friction  can  be  accurately  determined. 
The  equation 

W  X  44.3 

F 

S 

gives  the  friction  in  pounds,  Wbeing  the  watts  consumed,  S  the 
speed  of  the  rubbing  surfaces  in  feet  per  minute.  44-2  the  foot- 
pounds per  watt  expended,  and  F  the  friction  in  pounds;  whence 
we  obtain 

F        W  X  44.3 

K=  —  = 

P  PS 

where  K  is  the  co-efficient  and  P  the  total  pressure  on  the  bear- 
ing. 


ticulars  were  given  of  a  new  locomotive,  which  had  been  designed 
under  their  directions  especially  to  meet  the  requirements  of  the 
New  South  Wales  lines.     It  is  aptly  named  the  "Australian  Con- 
solidation" engine  and  considerable  interest  has   been   attracted 
by  the  appearance  of  the  first  of  the  engines  in  steam.    The  trial 
runs,  it  is  understood,  were  most  satisfactory,   indicating  that 
the  new  locomotive  fully  meets  all  that  was  desired  when  it  was 
designed.     The  New  South  Wales  Railway  Budget  says  that  the 
engines,  five  in  number,  have  recently  arrived  and  have  been  put 
together  at  Eveleigh.     They  are  big  engines,  necessarily   so,   to 
perform  the  work  set  them,  and  have  been  built  bj'  Messrs.  Beyer, 
(■eicock&  Company,  Limited,  detail  drawings,  sppcifications,etc.. 
ha'^ing  been  prepared  by  the  Chief  Mechanical  Engineer  in  Aus- 
tralia.    The  engines  are  designed  in  accordance  with  the  English 
practice  permitting  of  plate  frames,  copper  fireboxes  and  brass 
tubes  being  used.  The  journals  and  crank  pins  areencased  in  dust 
proof  shields,  a  very  desirable  protection  in  dry  climates,  such  as 
are  met  with  on  many  of  the  New  South  Wales  main  lines.     These 
engines    have  outside  cylinders  21   inches  diame'er   by   26-inch 
stroke,  with  eight  coupled  wheels,  and  a  two  wheeled  radial  track; 
the  Westinghouse  automatic  brake  is  applied  to  all  the  coupled 
wheels.     The  valve  motion  is  of  the  Allan  straight-link  type,  with 
balanced  slide  valves,   and  trick  ports.     The  boiler  and  tire  box 
are  constructed   on   the  Belpaire  principle,  working  at  a  steam 
pressure  of  160  pounds  per  square  inch,   and  containing  a  total 
heating  surface  of  2,211  square  feet,  with  a  grate  area  of  29.75 
square  feet.     The  tenders  are  of  the  double  bogie  type,  capable  of 
carrying  3.6.50  gallons  of   water 'and  six   tons  of  coal,  and   are 
equipped  with  the  Westinghouse  automatic  brake. 

Ft.  In. 

Diameter  of  couplet!  wheels \  3 

Coupled  wheel-base ]p  'j 

Total  wheel  bise  of  engine 23  i 

Total  wheel-base  of  tender 16  0 

Total  wheel-bise  of  engine  and  tender 51  lOM 

Total  leceib  over  bulfers 60  3% 

Centers  of  cylinde-s  transversely         7  U 


In  an  article  in  the  Iron  Age,  Mr.  P.  Kreuzpointer  made  the 
following  comparison  between  test  pieces  of  various  lengths  and 
areas.  A  few  results  of  tests  given  below  will  illustrate  better 
than  any  words  the  remarkable  difference  between  the  extremes 
of  modern  test  section,  where  the  8-inch  section  comes  nearest  the 
natural  conditions  of  the  full-sized  plate  or  structural  memlwr, 
while  the  1-inch  or  groove  section  is  further  from  it,  hence  giving 
fictitious  values.  AVhile  a  test  section  where  elongation  is  meas- 
ured in  10  or  13  inches  would  still  be  nearer  to  the  ideal,  the  diff- 
erence between  these  and  an  8-inch  length  is  so  small  that  it  can 
be  omitted  in  practice,  saving  thereby  a  good  deal  of  metal  and 
cost  of  preparation: 

Elosgatiox  with  Geometric^llv  Dissimilar  Test  Pieces. 
Per  Cent. 


2!4  by  54  inches. 

IV4  by  H  inches. 

^  by  H  inches. 

In  inches. 

67 

61 

55 

1 

ao 

« 

10 

2 

36 

31 

30 

1 

30 

26 

26 

6 

27 

21 

23 

8 

Tbnsile  Strength. 

Test  Section.  1!^  inches  by  M>  inch. 

Length  of  section  in  inches 12  16  8 

Pounds  per  square  inch 72.000    65.1'i0    62,700    00,300    .59,000 

In  the  last  report  of  the  Australian  Railway  Commissioners  par- 


W  dfh  over  cylinders  outside 9       2?i 

Height  of  center  of  boiler  above  rails 7       8 

The  haulage  power  (exclusive  of  engine  and  tender)  that  it  was 
estimated  the  engine  could  manage  on  a  IH  per  cent,  grade  was 
350  tons,  at  a  speed  of  10  miles  per  hour,  and  it  is  said  that  on  the 
trial  runs  this  has  been  satisfactorily  covered. 


The  Prussian  State  railways  are  experimenting  with  a  new 
composition  of  oils  and  fats  for  lubricating  car  axles.  The  fol- 
lowing test  was  made  with  the  new  lubricant  on  Corridor  Car 
No.  562,  running  between  Berlin  and  Frankfort-on-Main:  The 
new  lubricant  was  applied  in  all  the  eight  axle  boxes.  The 
method  of  application  was  to  impregnate '16  cushions,  made  of 
a  cheap  shoddy  material,  with  the  new  lubricant,  and  placing 
these,  the  one  under  and  the  other  over  the  axles  in  each  box. 
The  remaining  space  was  fillnd  up  with  the  composition.  The 
total  weight  of  lubiicant  thus  applied  was  16  kilogrammes.  The 
car  was  run  in  the  regular  passenger  train  service,  and  after  run- 
ning 5.000  kilometers  a  slight  addition  of  the  lubricant  was  made 
in  each  axle  box.  At  the  end  of  a  run  of  30,000  kilometers  the 
car  was  held  over  at  the  Berlin  station  and  a  careful  inspection 
made.  The  cushions  were  removed  and  weighed,  and  likewise 
the  composition  in  the  axle  boxes  carefully  taken  out  and 
weighed.  The  cushions  and  grease  were  replaced  in  the  boxes 
with  some  addition  of  fresh  material,  an  exact  lecord  of  weight 
being  kept.  This  was  repeated  as  each  30,000  kilometers  of 
train  services  were  run  by  the  car.  The  saving,  according  to  the 
official  figures,  comes  out  at  15.84  marks  per  30,000  kilometers  of 
train  service,  or  about  one-half  of  present  cost  per  car.  The 
severest  cold  weather  of  Northern  Europe  does  not  have  any 
effect  on  the  composition,  as  its  freezing  point  is  28  degrees  Cent- 
igrade. On  the  other  hand,  the  warmest  weather  does  not 
cause  the  composition  to  run.  The  results  of  the  tests  may  be 
summed  up  approximately  as  follows:  One  application  of  lubri- 
cant suffices  for  3,100  miles  of  train  service,  and  in  running 
.55,800  miles  the  consumption  is  about  69  pounds,  which  is  about 
li  grains  per  100  miles  run  for  each  axle  box.  The  Prussian 
Government  pays  about  15c.  per  pound  for  the  composition. 
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Mr.  William  W.  Borst  has  been  appointed  Receiver  of  the  Den- 
ver, Lake  wood  &  Golden  Railroad. 


Mr.  S.  R.  Tuggle,  Superintendent  of  Motive  Power  and  Ma- 
chinery of  the  Houston  &  Texas  Central,  has  also  been  made 
Superintendent  of  Motive  Power  and  Machinery  of  the  Galveston, 
La  Porte  &  Houston. 


Mr.   E.  J:*.  Ripley  has  been  elected  President  of  the  SonoraRail- 
wav  and  New  Mexico  &  Arizona  Railroad. 


Mr.  H.  Fegraus,  of  Duluth,  Minn.,   has  been   appointed  Chief 
Engineer  of  the  Liuluth  &  North  Dakota. 


Mr.  J.  P.  Lyman,  General  Manager,  has  also  been  elected  Presi- 
dent of  the  Chicago,  Hammond  &  Western. 

Mr.    N.    MoDsarrat    has  been   elected  Vice-President  of   the 
Columbus,  Hocking  Valley  &  Toledo  Railway. 

C.  Millard  has  been  appointed  Chief  Engineer  of  the  St.  Louis, 
Chicago  &  St.  Paul,  with  cflBce  at  Springfield,  III. 

Mr.   J.   T.   Walch  has  been  appointed  Master  Mechanic  and 
Master  Car  Builder  of  the  Oregon  Central  &  Eastern. 

Mr.  Joseph  McWilhaius  is  now  General  Manager  of  the  Marietta 
&  North  Georgia,  with  headquarters  at  Marietta,  Ga. 


Mr.  Edward  Woodbury,  of  Kalamazoo,  has  been  elected  Presi- 
dent of  the  Chicago,  Kalamazoo  &  Saginaw  Railway. 

Mr.  Wm.  Rutherford,  Superintendent  of  Motive  Power  and 
Equipment  of  the  Plant  System  of  Railways,  has  resigned. 

Mr.  John  Oliver,  formerly  for  1.5  years  Purchasing  Agent  of  the 
Baltimore  &  Ohio,  died  at  Baltimore,  Md.,  July  15,  after  a  long 
illness. 

Mr.  R.  B.  Levy,  Sr.,  has  been  appointed  Receiver  of  the  Texas, 
Sabine  Valley  &  Northwestern,  to  succeed  Mr.  Leon  H.  Hart,  re- 
signed. 

Mr.  J.  L.  Polk  has  been  appointed  Acting  General  Manager  of 
the  Gulf,  Colorado  &  Santa  Fe,  to  succeed  Mr.  B.  F  Yoakum, 
resigned. 

Mr.  Jonathan  Evans  has  been  appointed  Master  Mechanic  of  the 
Washington  &  Columbia  River  Railway,  vice  William  Saxton, 
resigned. 

Mr.  D.  W.  McLean,  Matter  Car  Builder  of  the  Kansas  City  Fort 
Scott  &  Memphis  at  Fort  Scott,  Kan.,  died  at  Grand  Rapids,  Mich., 
July  27.  

Mr.  Thomas  Inglis,  Master  Mechanic  of  the  St.  Louis  South- 
western, at  Tyler,  Tex.,  died  recently.  He  is  succeeded  by  Mr.  J. 
M.  Scrogin. 

Mr.  William  S.  McGowan,  Jr.,  has  been  elected  Treasurer  of 
the  Hancock  Inspirator  Company,  of  Boston,  vice  Mr.  Edward  P. 
Noyes,  resigned. 

Mr.  William  Whyle,  Superintendent  of  the  Tf>xas  Trunk,  has 
been  appointed  Receiver  of  that  road  to  succeed  Mr.  George 
T.  Atkins.     His  office  is  at  Dallas,  Tex. 


Mr.  Edwin  McNeil,  Receiver  and  General  Manager  of  the 
Oregon  Railway  &  Navigation  Company,  has  been  chosen  Presi- 
dent of  the  reorganized  company. 

Mr.  J.  M.  Schoonmaker  has  been  elected  President  of  the  Pitts- 
burgh, Chartiers  &  Youghiogheny  Railway  to  fill  the  unex- 
pired term  of  J.  H.  Reed,  resigned. 

Mr.  D.  C.  Courtney  has  been  appointed  Division  Master  Me- 
chanic of  the  Baltimore  &  Ohio  Railroad,  at  Grafton,  W.  Va.,  in 
place  of  Mr.  S.  A.  Souther,  resigned. 

Mr.  S.  B.  Wight,  Stcretary  to  President  Ledyard,  of  the  Michi- 
gan Central,  has  been  appointed  Assistant  Purchasing  Agent  of 
that  road,  with  office  at  Detroit,  Mich. 

Mr.  W.  A.  Walden,  of  Charlotte,  N.  C,  has  been  appointed 
Master  Mechanic  of  the  Southern  Railway  at  Burlington,  N.  C, 
to  succeed  Mr.  T.  S.  Inge,  transferred  to  Columbia,  S.  C. 

Mr.  E.  T.  Smith  has  resigned  as  Pui  chasing  Agent  of  the  St. 
Louis  &  San  Francisco,  and  the  oiBce  is  abolished.  General 
Manager  Y^ oakum  will  hereafter  look  after  the  purchase  of  sup- 
plies. 


Mr.  Charles  Warren,  General  Manager  of  the  Gieat  Northern, 
has  retired.  Mr,  James  M.  Barr,  General  Superintendent,  has 
been  assigned  certain  duties  heretofore  performtd  by  the  General 
Manager,  and  the  latter  office  will  he  abolished. 


Mr.  W.  E.^Guerin  has  been  elected  President  of  the  Columbus, 
Sanduf-ky  &  Hocking  Railioad,  to  fill  the  vacancy  caused  by  the 
resignation  of  N.  Monsarrat.  Mr.  Charles  Parrott  has  been  elected 
Vice-Pr<sident,  to  fill  the  vacancy  caused  by  the  election  of  Mr. 
Guerin. 

Mr.  Edward  S.  Washburn,  Vice-President  of  the  Kansas  City, 
Fort  Scott  &  Memphis,  has  been  chosen  President  of  that  road 
and  the  Kansas  City,  Memphis  &  Birmingham.  It  is  announced 
that  he  will  also  as-su  me  the  duties  of  General  Manager  of  the 
roads  named  and  associated  lines. 


Mr.  Joi=eph  A.  Jordau,  General  Manager  of  the  St  Louis  & 
Hannibal,  has  been  elected  Vict -President  of  the  Green  Bay  & 
Western,  which  has  but  recently  been  reorganized,  to  succeed  the 
Green  Bay,  Winona  &  St.  Paul.  Mr.  Jordan  will  continue  as 
General  Manager  of  the  St.  Louis  &  Hannibal. 

Mr.  F.  P.  Olcott  has  been  elected  President  and  Mr.  J.  H.  Hill 
General  Manager  of  the  Galveston,  Houston  &  Henderson  road  in 
Texas.  Mr.  Hill  was  appointed  to  this  office  some  months  ago, 
but  has  not  yet  been  pluctd  in  active  charge  of  the  operation 
of  the  line,  which  still  continues  under  the  direction  of  the 
Operating  Department  of  the  International  &  Great  Northern. 

Mr.  A.  L.  Siuder,  Master  Mechanic  of  the  West  Iowa  Division 
of  the  Chicago,  Rock  Island  &  Pacific,  at  Stuart,  Iowa,  has  been 
appointed  Master  Mechanic  of  the  Southwestern  Division,  in 
charge  of  the  Locomotive  and  Car  Depiirlment,  with  headquarters 
at  Trenton,  Mo.,  to  tucteed  Mr.  William  Gessler,  resigned.  Mr. 
J.  B.  Kilpatrick  is  given  jurisdiction  over  the  West  Iowa  Division 
in  addition  to  his  other  duties. 


Mr.  Frederick  Harrison,  Geaeral  Manager,  and  Mr.  Robert 
TurnbuU,  General  Superintendent,  of  the  London  &  North  West- 
ern Railway,  of  England,  arrived  in  New  York  by  the  Cunard 
hue  steamer  Lucania  on  Saturday,  Aug.  23.  These  gentlemen 
are  coming  over  on  a  tour  of  recreation  and  observation,  and 
after  two  days"  stay  in  New  York,  will  proceed  to  the  Pacific 
Coast,  visiting  all  places  of  interest  en  route  in  the  Stales  and 
Canada,  returning  to  New  York  in  October.  They  will  be  enter- 
tained by  a  large  numberof  American  railroad  officials,  and  every 
facilitation  will  be  afforded  them  to  inquire  into  the  American 
S3  stem  of  railroads,  etc. 

Mr.  Robert  Garrett,  formerly  President  of  the  Biltimore  & 
Ohio  road,  and  the  son  of  Mr.  John  W.  Garrett,  who  did  so  much 
in  the  building  up  of  the  road,  ditd  on  July  29.  Mr.  Garrett  was 
born  at  Bal'imore  in  1847,  and  was  graduated  from  Princeton 
University  in  1807.  After  a  short  training  in  the  banking  house 
of  his  father  he  entered  the  railroad  field,  being  made  President 
of  the  Valley  road  of  Virginia  in  1871,  Third  Vice-President  of  the 
Baltimore  &  Ohio  in  1879,  First  Vice-President  in  1881,  and  Presi- 
dent in  1884  on  the  death  of  bis  father.  In  October,  1887,  he 
resigned  the  Presidency,  and  Mr.  Samuel  Spencer  became  Presi- 
dent. During  Mr.  Garretts  administration  the  Philadelphia 
division  of  the  road  was  built,  and  the  B.  &  O.  express  and 
telegraph  lines  were  built  up  only  to  be  sold  out  at  a  great  loss. 


%qni%\xatuX  Hotjes. 


Five  locomotives  are  under  construction  at  the  Brooks  Works 
f<  r  the  Chicago,  Rock  Island  &  Pacific  Railway. 

The   Michigan   Central  is  building  three  new  locomotives,  two 
switch  and  one  passenger,  at  its  St.  Thomas  shops. 

It  is  stated  that  tlie  Lake  Shore  &  Michigan  Southern  will  order 
soon  12  or  more  locomotives  and  about  900  freight  cars. 
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The  Chicago,  Rock  Island  &  Pacific  Railway  has  ordered  100 
coal  cars  to  be  built  by  the  Michigan  Peniusular  Car  Company. 

A  contract  for  building  ten  Page  dump  cars  has  been  let  to 
the  United  States  Car  Company,  and  will  be  built  at  Hegewich. 

The  Great  Northern  has  placed  an  order  with  the  Brooks  Loco- 
motive Works  for  12  mogul  engines  with  19  by  26-inch  cylinders. 

It  is  reported  that  the  Chicago  &  Northwestern  contemplates 
adding  about  5,000  new  freigi't  cars  to  its  equipment  during  the 
year. 


The  Indiana  Pipe  Line  and  Refining  Company  has  placed  an 
order  of  fifty  8,000  ejallon  tank  petroleum  cars  with  the  Terre 
Haute  Car  Works. 

The  Illinois  Central  has  contracted  for  the  construction  of  six 
ten- wheeled  and  eight  eight-wheeled  passenger  locomotives,  five 
moguls  and  four  six-wheeled  switchers.  This  order  is  divided 
between  the  Brooks  and  Rogers  Locomotive  Works. 

The  Pittsburgh  Locomotive  Works  recently  delivered  to  the 
Seaboard  Air  Line  twelve  ten-wheel  engines  with  cylinders  19  by 
24  inches.  They  have  also  shipped  lately  two  six-wheel  connected 
side  tank  engines  with  cylinders  13  by  20  inches  for  the  Ota  Rail- 
way of  Japan.  

The  records  of  the  Georgia  courts  show  that  the  cars  recently 
ordered  by  the  Georgia  Railroad  from  the  Ohio  Falls  Car  Manu- 
facturing Company  are  to  cost  as  follows  :  Two  hundred  venti- 
lated box  cars,  $434  a  car;  65  drop-bottom  gondolas,  $340  a  car;  50 
platform  cars,  $286  each,  and  10  stock  cars,  $414  each. 

In  stating  in  our  July  issue  that  the  Richmond  Locomotive 
Works  had  not  received  an  unqualified  order  for  alterfng  over  60 
Big  Four  engines  to  the  compound  sjstem,  we  were  in  error. 
The  order  has  been  given  for  the  entire  60  engmes,  but,  of 
course,  the  work  of  alteration  will  be  carried  out  only  as  the 
engines  come  in  the  shop  for  general  repairs. 

H.  K.  Porter  &  Company,  of  Pittsburgh,  some  time  ago  secured 
a  contract  for  equipping  the  Ecbington  and  Soldiers'  Home  Street 
Railway  of  Washington   with   traction  cars  and  compressed  air 
motors.     The  new  cars  will  resemble  ordinary  cable  cars  and  will 
be  about  20  feet  long.     The  power  will   be  placed   beneath   the 
seats  and  the  floor  of  the  car.     The  air  will  be  stored  in  eight  iron 
retorts  nine  inches  in  diameter  and  as  long  as  the  car.     The  aii 
will  be    stored    at   a  pressure    of    2,000  pounds    to    the    cubic 
nch.    The  air  pressure  in    the  storage  tanks  is  reduced  before 
used  in  the  motor  and  is  to  be  heated  by  passing  it  through  hot 
water.    The  power  is  regulated  by  ordinary   levers,  and  the  sys- 
tem is  almost  identical  with  a  steam  or  compressed  air  locomo- 
tive. 


Report  of  the  Committee  on   rire-Prooflng  Tests. 

The  following  report,  addressed  to  the  Tariff  Associaticn  of  New 
York, the  Architectural  League  of  New  York  and  the  American  So- 
ciety of  Mechanical  Engineers  is  of  unusual  interest.  The  joint 
committee  appointed  to  investigate  and  test  fire  proofing  for  struc- 
tural metal  in  buildings  and  to  obtain  data  for  standard  specifica- 
tions, is  as  follows  :  S.  Albert  Reed  for  the  Tariff  Association, 
Geo.  L.  Heins  for  the  Architectural  League  and  H.  deB.  Parsons 
and  Thomas  F.  Eowiand,  Jr.,  for  the  American  Society  of  Mechanical 
Engineers.  The  committee,  after  having  effected  its  own  organiza- 
tion, determined.to  add  to  its  numbers  by  the  creation  of  an  Advisory 
Board.  This  step  was  taken  for  the  purpose  of  more  widely  in- 
creasing the  interest  taken  in  the  experiments,  and  also  to  prevent, 
as  far  as  possible,  the  impression  that  the  work  was  of  a  sectional 
or  local  character.  The  names  of  the  gentlemen  who  accepted  invi- 
tations to  serve  on  this  Advisory  Board  are  as  follows  : 

Edward  Atkinson,  President  Boston  Manufacturers'  Mutual  Fire 
Insurance  Company. 

Osborne  Howes,  Secretary  Boston  Board  of  Fire  Underwriters. 

Charles  A.  Uexamer,  Secretary  Philadelphia  Fire  Underwriters' 
Association. 

W.  Martin  Aiken,  Supervising  Architect,  United  States  Treasury 
Department,  representative  Illinois  Chapter,  American  Institute  of 
Architects. 

George  B.  Post,  New  York  Chapter,  American  Institute  of  Archi- 
tects. 


Stevenson  Constable,  Superintendent  of  Buildings,  New  York. 

F.  H.  Kind),  Structural  Engineer,  Carnegie  Steel  Company. 
John  R.  Freeman,  Chief  Instruction   Department,  F.  M.   I.  Com- 
panies. 

Henry  Morton,  President  Stevens  Institute  of  Technology. 

G.  H.J.  Woodbury,  member  American  Society  of  Civil  Engineers. 
H.   B.   Dwight,   Dwight  Survey  and    Protection    Bureau,   New 

York. 

F.  C.  Moore,  delegate  New  York  Board  of  Underwriters  to  Board 
of  Examination  of  Department  of  Buildings. 

Wm.  A.  Wahl,  Secretary  Franklin  Institute,  Philadelphia. 

JohnT.  Williams. 

The  committee  publicly  thanks  the  parties  mentioned  below  for 
their  offers  of  assistance,  namely  :  The  Continental  Iron  Works, 
for  permission  to  use  part  of  their  yard  and  for  numerous  cour- 
tesies which  have  been  extended  to  the  committee  from  time  to 
time  ;  the  Carnegie  Steel  Companv,  Limited,  for  their  offer  to  fur- 
nish all  the  structural  steel  that  the  committee  may  need ;  J.  B.  & 
J.  M.  Cornell,  for  their  offer  to  furnish  the  cast  iron  columns  for 
which  the  committee  may  ask;  Sinclair  <S-  Babsen,  for  their  dona- 
tion of  75  barrels  of  Alsen  cement ;  the  Lorillard  Brick  Work.s  Com- 
pany, through  Henry  M.  Keasbey,  for  54,000  common  bricks;  Henry 
A.  Maurer,  for  his  donation  of  14,000  fire  bricks  and  14  barrels  of 
fire  clay. 

The  report  says  : 

During  the  winter  just  past  your  committee  erected  a  testing 
plant,  as  shown  in  the  accompanying  photograph.  Fig.  1.  The  gas 
producer  in  the  background   is  9  feet  in  diameter  by  12  feet  in 


Fig.  l.-View  of  Testing  Plant- 
height,  and  is  equipped  with  a  hopper  valve  on  top.  Gas  is  gene- 
rated by  means  of  steam  from  the  boiler,  as  shown,  and  carried 
into  the  furnaces  through  pipes,  as  clearly  indicated  in  the  photo- 
graph. The  foundation  shown  on  the  left  is  ready  for  the  erection 
upon  it  of  a  furnace  for  testing  beams  and  floors.  Its  dimensions 
are  :  length,  27  feet  ;  width,  12  feet  ;  but  it  can  be  arranged  to  take 
larger  beams  if  so  desired.  The  furnace  shown  on  the  right  is  for 
testing  columns,  and  is  14  feet  square,  outside  measurement. 

The  arched  roof  is  made  of  fire  brick  and  is  independent  of  the 
side  walls,  being  supported  by  outside  corner  posts.  The  walls  are 
of  common  brick,  but  can  easily  be  changed  so  that  experiments 
can  be  made  on  other  materials.  One  .side  wall  and  the  end  wall 
with  the  door  are  12>.i  inches  in  thickness;  the  rear  wall  is  8K:  inches, 
and  the  fourth  wall  is  4  inches  inside,  2  inches  air  space  and  8K 
inches  outside,  making  a  total  thickness  of  14i.;  inches. 

The  floor  is  covered  with  fire  brick,  with  openings  left  for  the 
branch  gas  pipes  and  air  spaces  to  support  the  combustion.  These 
branch  gas  pipes  are  4  inches  in  diameter,  capped  with  tuyeres  re- 
duced to  2  inches.  In  order  to  increase  the  temperature  when  de- 
sired, a  barrel  of  naphtha  is  connected  by  means  of  a  small  pipe 
and  blown  into  the  gas  pipe  at  the  Y-branch  by  means  of  a  steam 
jet. 

The  column  is  placed  in  compression  by  means  of  a  hydraulic  ram 
underneath,  resting  on  three  24-inch  I-beams  the  same  as  those 
across  the  top  of  the  furnace  shown  in  photograph.  In  order  to 
keep  the  entire  length  of  the  column  within  the  furnace  filler  blocks 
of  cast-iron  are  placed  between  the  ends  of  the  column  and  these  I- 
beams.    The  hydraulic  ram  is  12  inches  in  diameter  and  the  water 
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Full  lines  show  temperature— each  vertical  space  equalling  300°  F. 
Broken  lines  show  load — each  vertical  space  equalling  50  tons. 

Fig,  2.— Diagram  of  Tests. 

pressure  can  be  carried  to  2,500  pounds  per  square  inch.  The  tem- 
perature is  measured  by  means  of  a  Uehling&  Steinbart  pyrometer 

The  money  to  carry  out  this  work  has  been  advanced  by  various 
parties.     The  money  expended  up  to  July  J2,  1896,  is  $3,103..30. 

Your  committee  decided  that  it  would  be  best  to  make  the  teats 
according  to  the  following  programme  : 

jFtrs^— That  a  series  of  tests  be  made  on  steel  and  on  cast-iron 
columns,  without  any  fire  protection  whatever.  These  tests  then 
to  be  taken  as  a  basis  of  comparison  with  those  that  were  to  fol- 
low. 

Second. — That  a  series  of  tests  be  made  with  similar  steel  and 
cast-iron  columns,  protected  with  different  materials  and  in  differ- 
ent manner. 

Third.— IhaX  a  series  of  tests  be  made  on  unprotected  beams  and 
girders. 

Fourth. — That  a  series  of  tests  be  made  on  protected  beams  and 
girders. 

It  has  also  been  proposed  that  each  series  be  be  divided  for  test 
both  with  and  without  water. 

Your  committee  has  communicated  with  many  manufacturers  of 
flreproofing  materials,  and  has  been  informed  that  these  manufac- 
turers will  submit  their  materials  for  purposes  of  tests. 

RESULTS. 

The  result  of  this  series  of  tests  is  shown  in  the  accompanying 
diagram,  Fig.  2,  where  the  solid  line  represents  the  temperature 
and  the  dotted  line  the  load  on  the  column. 

Test  No.  1  was  made  on  a  steel  column,  when  the  temperature 
was  rapidly  raised.  Test  No.  3  was  made  on  a  cast-iron  column 
under  similar  conditions.  Both  columns  began  to  fail  as  soon  as 
they  showed  "red." 

Test  No.  2  was  made  on  a  steel  column,  when  the  temperature 
was  raised  more  slowly  than  in  the  other  tests  just  described,  and 
test  No.  4  was  made  on  a  cast-iron  column  under  similar  conditions. 
Both  these  columns  failed  when  they  began  to  show  "  red," 
although  the  time  was  longer  than  in  Tests  1  and  3. 

Test  No.  5  was  made  on  a  cast-iron  column,  a  jet  of  water  being 


thrown  upon  it  through  a  %-incb  nozzle.  The  column  was  first 
heated  to  Hlo  degrees  and  then  quenched  with  water  without  injury. 
The  heat  was  then  slowly  raised  again  to  775  degrees  and  the 
column  again  quenched  with  water.  The  heat  was  then  raised 
slowly  to  a  temperature  of  1,075  degrees  and  the  column,  which 
then  showed  a  "dull  redness,"  was  again  quenched  with  water. 
The  heat  was  then  raised  again  to  1,.300  degrees  and  the  column, 
which  now  .showed  a  "bright  red,"  was  again  quenched  with  water. 
The  column  was  beginning  to  yield  by  bending  just  before  the  last 
application  of  the  water.  The  column  was  appircntly  unaffected 
by  water,  although  it  failed  by  bending  under  the  load  the  same 
as  in  Cases  3  and  4. 

Column  Test  No.  1,  May  10, 1806.— B^ire  test  without  water;  steel 
column.— The  walls  of  the  furnace  were  of  common  brick,  as  de- 
scribed, and  the  door  was  closed  with  a  double  thickness  of  sheet 
iron,  which  made  the  opening  practically  tight.  The  column  was 
a  Carnegie  steel  box  channel,  of  the  dimensions  as  shown  in  Fig.  2, 
and  was  unprotected.  The  weather  wa^  clear  and  warm,  with  only 
a  slight  breeze  from  tbe  west.  The  temperature  of  air  80  degrees 
Fahr.,  in  the  shade.  The  gas  producer  was  fired  the  day  before^ 
with  valve  closed  against  the  furnace.  The  packing  in  the  hydrau- 
lic cylinder  leaked  and  a  fitting  of  the  pipe  gave  out  as  test  started. 
These  causes  delayed  the  use  of  the  water  pressure. 


Time. 
H    M. 

10.33 
10.45 
11.13 


Pyrometer.  Hyd.  pressure. 
Deg.  Fahr.       Total  load. 


11.20 


1.050 


Remarks. 

Wood  Are  lit. 

Gas  turned  into  furnace. 

Pyrometer  put  in  furnace  through 
lower  hole,  2K  feel  above  the  fur- 
nace floor,  with  point  12  laches  from 
column. 

Pressure  on  column.  Light  load. 
Pyrometer  point  24  inches  from 
column. 

Half  faucet  of  naphtha. 

Water  pressure  on. 

Quarter  faucet  of  naphtha. 

Pressure  off,  water  valve  repacked. 

Clo3f;d  all  air  openings.  Water  pres- 
sure'on. 

Column  began  to  show  "red." 

Column  began  to  yield. 

Hydraulic  pressure  falling  fast. 

Gas  shut  off. 

The  column  would   have -failed  sooner  if  the  working  load  of 
eighty  tons  could  have  been  used.    After  the  column  was  removed 
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1.225 
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Fig.  3.— Columns  for  Tests  1,  2  and  3. 

from  the  furnace  a  photograph.  Fig.  4,  was  taken.  The  brick  walls 
cracked,  the  greatest  damage  taking  place  where  one  wall  was 
bonded  into  the  next  and  the  cracks  at  these  places  extended 
through  the  bricks.  Along  the  horizontal  joints  the  walls  cracked 
most  on  the  bond  courses.  All  the  walls  were  hot,  the  eight  inch 
wall  being  too  hot  to  hold.the  hand  in  contact  with  it. 

STRENGTH  OF   GORDON'S    FORMrLA. 

Breaking  strength  per  square  inch,  45.630  pounds. 

Area  of  cro&s-sectioD  15  square  inches. 

Breaking  load,  la  by  45.630,  631.45    pounds.  312  tons. 

Actual  greatest  load,  cold,  111.4  tons,  with  no  change  of  form. 

Column  Test  No.  2,  May  27,  1896.— Fire  test  without  water ;  steel 
column  ;  furnace  same  as  Test  No.  1. — The  column  was  a  Carnegie 
steel  Z  bar,  as  shown  in  Fig.  3,  and  was  uncovered.  The  weather 
was  clear  and  warm,  with  a  moderate  breeze  from  the  northwest. 
Temperature  of  air,  80  degrees  Fahr.  in  shade. 
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LOG  OF  TRIAL. 

Time.  Pyrometer.  Hyd.  pressure. 
H.  M.  Deg.  Fahr.        Total  load, 
tors. 


Remarks. 


2  23 

SO 

2.21 

200 

81.8 

2.30 

630 

81.8 

2.3S 

1.000 

84.8 

2.i8 

1,373 

81.8 

2.4(1 

1.125 

81.8 

2.11 

1,175 

81.8 

2.15 

81.8 

2.16 

1.125 

81.8 

2.17 

1.121 

81.8 

2.19 

l.UO 

S1.8 

2.51 

1,100 

81.8 

2.52 

aoo 

818 

Pyromeler  point  3  feet  from  column. 

Wood  Are  lit. 

Gas  luroed  on. 

Ooe-quarter  cock  of  naphtha. 

Naphtha  closed. 

One  eighth  cock  of  naphtha. 

Naphtha  cock  closed  to  "  dropping.' 

Pyrometer  moved  to  2  feet  from  col- 
umn as  flame  touched  point. 

Column  began  to  yield. 

Oolumn  yielding  fast. 

Impossible  to  maintain  hydraulic 
pr-  ssu  e. 

Pump  and  gas  stopped. 

Pyrometer  closed. 

STKENGTH  OF    GORDON'S  FORMULA. 

Breaking  strength  per  square  inch,  12.820  pounds. 

Area  of  cross-section.  11.15  square  inches. 

Breaking  load.  14.15  by  12,820.  6  '5,90u  pounds,  303  tons. 

Column  Test  No.  3,  June  30,  1896.— Fire  test  without  water;  cast- 
iroD  column  ;  furnace  same  as  Tests  1  and  '1. — The  column  was  a 
cast-iron,  hollow,  round  column,  with  flanges  faced  on  both  ends, 
as  shown  in  Fig.  3,  and  was  uncovered.  It  was  cast  horizontally, 
with  a  dry  sand  core,  by  the  Cornell  Iron  Works,  New  York.  The 
weather  was  clear  and  warm,  with  a  sliKht  breeze  from  the  south- 
west.   Temperature  of  air,  7.5  degrees  Fahr. 

LOG  OF   TRIAL. 

Remarks. 

Wood  fire  lit. 
Gas  lit.  door  being  closed. 
Pyrometer  in  place.   18  inches   from 
uolumn- 

Gas  shut  off  to  poke  producer. 
Removed  some  loose   bncka  that  in- 
terfered with  tuyeres. 
Gas  turned  on,  door  closed. 

Air  openings  closed. 
Door  down  to  arrange  bricks. 
iJoor  closed. 

Naphtna  valve  opened  one-half. 
Slight  redness  »*eported  by  some. 
Column  bent  slightly. 
Gas  shut  off,  door  down,  column  de- 
cidedly red  and  bent. 
Gas  on  and  door  closed. 
No  naphtha. 

Naphtha  turned  on  one-half  cock. 
Gas  stmt  off.  stopped  pumping. 

Strength  by  Gordon's  formula  was  as  follows  : 

Breaking  strength,  902,000  pounds. 

Safe  lojd  '  ;.  by  9O.',u00,  180,40J  pounds,  90.2  tons. 

The  result  of  test  No.  3,  is  shown  in  Fig.  5. 

Column  Test  No.  4,  July  6,  1896.— Fire  test  without  water;  cast- 
iron  column  furnace  same  as  Tests  1,  2  and  3. — The  column  was  a 
cast-iron,  hollow,  round  column,  with  flanges  faced  on  both  ends, 
and  was  uncovered.  It  was  cast  horizontally  with  a  dry  sand  core 
by  the  Cornell  Iron  Works,  New  York.  The  column  was  the  same 
as  illustiated  in  the  cut  (Fig.  S),  with  the  following  exceptions; 
Length  over  overall,  13  feet  3^  inch  thickness  of  flanges,  1%  inches 
flanges  re-enforced  by  four  ribs  each  seven-eighths  inch  thick, 
reaching  from  outer  end  of  flange  to  cylinder  at  an  angle  of  about 
45  degrees. 

LOG  OF  TRIAL. 

Hyd.  pressure. 
Time.    Pyrometer.        Total  load.  Remarks. 

Wood  fire  fire  lighted. 

Gas  lighted. 

Pyromeler     pUced     18    inches     from 

column. 
Door  closed. 

Naphtha  used,  one-quarter  cock. 

More  naphtha,  three-eighths  cock. 
More  gas. 

Column  bending. 

More  naphtha,  half  cock. 

Color  reported. 

C  lumn  yielding  fast. 

Column  broke  suddenly. 

The  fracture  occurred  at  the  center  of  the  column.  Fig.  6,  where 
the  deflection  was  the  greatest.  There  was  a  cra=k  about  5  inches 
long  about  7  inches  above  the  fracture  on  the  convex  side  of  the 
column,  showing  that  the  column  first  pulled  apart  on  the  outside 
of  the  bend.     No  water  was  thrown  on  this  column  during  the  test. 

Column  Test  No.  5,  July  10,  1896.— Fire  Test  with  Water.  Cast- 
iron  Column.  Furnace  same  as  Tests  Nos.  1,  2,  3  and  4. — The 
;olumn  was  a  cast-iron,  hollow,  round  column,  with  flanges  faced 
on  both  ends,  and  was  uncovered.  It  was  cast  horizontally  with  a 
dry  sand  core,  by  the  Cornell  Iron  Works,  New  York.    The  column 


was  the  same  as  illustrated  in  Figure  7,  with  the  follow- 
ing exceptions  ;  Flanges  were  1%  inches  thick,  and  were  re-en- 
forced with  four  ribs,  as  in  test  No.  4.  There  was  a  slight  defect  in 
this  casting,  there  being  a  porous  portion  a  few  inches  long  on  one 
side  about  3  feet  6  inches  from  the  lower  end. 
Water  was  thrown  upon  the  column  through   about  50  feet   of 


Time. 

Pyrometer . 

Hyd.  pres 

H.  M. 

Deg.  Fahr. 

lotal  li 
tons 

2.32 

14.1 

2,45 

84.8 

2.5U 

84.8 

2.51 

575 

81.8 

2,57 

B25 

81.8 

3.0U 

473 

56.5 

3.05 

450 

28.2 

3.06 

650 

13.5 

3.08 

667 

3.12 

600 

11.3 

3.13 

650 

3.13H 

750 

3.37 

1.125 

81.8 

3  10 

1,137 

818 

3.55 

1,200 

81.8 

4.01 

387 

818 

1.08 

925 

81.8 

4.09 

925 

81.8 

4.32 

1,125 

81.8 

H.  M. 

Deg.  Fahr. 

tons. 

2.22 

2.25 

84.8 

2.28 

84.8 

2.29 

81.8 

2.3U 

675 

848 

2.49 

l.tOO 

81.8 

2.51 

I.KIO 

81.8 

2.52 

1,1.'5 

81.8 

2.53 

1,200 

818 

2.54 

1,300 

961 

2.57 

1,350 

81.8 

2.59 

1,350 

81.8 

3.01 

1,375 

81.8 

3.03  i^ 

1,525 

84.8 

3.05 

1,550 

81,  S 

Fig.  5. 


Fig.  6. 


Fig.  7. 


2>^-inch  rubber  hose  and  a  three-quarter-inch  nozzle, 
at  the  hydrant  was  50  pounds. 

LOG   OF   TRIAL. 

Hyd.  pressure. 

Total  load, 

tons. 

81.8 


Fig.  4. 
The  pressure 


Time. 

Pyrometer. 

H.  M 

Deg.  Fahr. 

2.16 

2.28 

2.29 

600 

2.36 

675 

2.42 

325 

2.43 

450 

2.14 

400 

2.46 

425 

2.58 

7,50 

3.02 

730 

3.05 

785 

3.09 

400 

3.16 

3.19 

685 

3,-22 

700 

3.35 

1,025 

3.50 

1.C5U 

3,55 

1.073 

4  13 

4  17 

750 

4.21 

787 

4,30 

1,250 

1.31 

1,273 

1.34 

1.3t0 

Remarks, 


84.8 
81.8 

84  8 

84.8 
81.8 
81.8 
84.3 
84.8 
84.8 
84.8 
84.8 


84.8 
84.8 
81.8 
84.8 
81.8 


Wood  fire  lighted. 

Gas  lighted. 

Door   clewed.      Pyrometer 

inches  from  column. 
Pyrometer   moved    back 

column, 
^^  ater  thrown  on  column  one  minute 
Door  open,    Ftre  out. 
Door  open.    Fire  relighted. 
Door  closed. 

Pyrometer  3  feet  from  column. 
Pyrometer  18  inches  from  column. 
Pyrometer  5  feet  from  column. 
Water  on  column   half  minute, 

out,    Ucordown, 
Gas  relighted      Door  closed. 
Pyrometer  18  inches  from  column 
More  air  admitted. 


I    place    18 
feet    from 


Fire 


Column  red. 

«  ater  on  column   half  minute.     Fire 
out.    Door   down.    More    water    ou 
column  as  it  was  still  red. 
84.8  Gasreliehted. 

84.8  Pyrometer  18  inches  from  column. 

81.8  Niphtha,  half  cock. 

84.8  Column  gettirg  red, 

84,8  Column  bendmg. 

84,8  Pyrometer    moved    back.      Water   on 

column  one  minute, 

4,35  84.8  Door  down  and  water  on  column  again 

two  minutes. 

The  result  of  the  test  is  shown  in  Fig.  7, 

The  column  was  very  red  when  the  water  was  thrown  on  it  the 
last  time.  The  brick  walls  and  arch  roof  cracked  when  water  fell 
on  them.  The  column  was  badly  bent,  but  otherwise  appeared  un 
injured. 
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THE  MOST  ADVANTAGEOUS  DIMENSIONS  FOR 

LOCOMOTIVE  EXHAUST   PIPES  AND 

SMOKESTACKS.* 


5.70 


BY  INSPECTOR  TROSKE. 


VI.- 


(Continued  f  om  Page  193.) 
-Influence  of  the  Inclination  of  the  bTACK  Upon  the 
Vacuum. 
a.  With  the  Same  Bottom  Diameter. 

It  has  already  been  seen  and  discussed  with  reference  to  Plate 
II.,  in  which  the  waist-shaped  stacks  are  represented,  that,  within 
certain  limits,  the  lowest  vacuum  is  obtained  with  that  stack 
which,  having  the  same  bottom  opening,  flares  out  to  the  largest 
diameter  at  the  top.  Plate  VI.  under  C  illustrates  the  same  fact, 
and  it  is  shown  in  a  still  more  convincing  way  relatively  to  the 
funnel-shaped  stacks  under  B  in  Plate  V.  In  the  latter  plate  the 
lines  of  the  diagram  placed  together  for  two  stacks  having  a  diam- 
eter of  13.78  inches  at  their  smallest  section  and  with  inclinations 
of  one-twelfth  and  one-sixth  respectively. 

We  see  from  these  diagrams  that  the  full  lergth  stack  with  the 
straightest  sides  produces  60  per  cent  greater  vacuum  than  the  stack 
having  the  same  bottom  diameter  but  a  greater  flare. 

Zeuner  reached  the  opposite  opinion  in  his  theory  of  conical 
stacks  as  stated  In  Section  I. 

Fig.  56  shows,  on  a  larger  scale,  the  relationship  of  the  two  coni- 
cal stacks  to  each  other  when  the  nozzle  diameter  is  4.74  inches. 
The  nozzle  distances  (abscissas)  are  here  shown  in  a  scale  of  I'j 
their  full  size,  while  the  corresponding  vacuum  (the  ordinate?)  is 
shown  on  a  scale  of  half  size.    But  it   is  possible,  as  we   have  al- 
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f/OZZLE  DI/fUET£ff  4.7'f' 


Fig.    55. 

ready  demonstrated,  to  obtain  the  same  action  with  both  stacks  by 
using  a  greater  nozzle  distance  with  that  stack  which  has  the 
greater  flare.  According  to  Plate  V.  this  must  average  about  12.60 
inches  greater  in  the  stack  with  J  inclination  than  in  the  one  hav- 
ing ,1,. 

The  lines  of  the  diagrams  under  A  in  Plate  VI.  show  the  same 
thing  for  stacks  that  have  been  shortened  19.68  inches  at  the  top. 
6.  With  the  Same  Top  Diameter. 

In  Plate  V.,  under  C,  two  groups  of  stacks  of  three  each  are  shown; 
they  have  the  same  top  diameter  but  difierent  flares  or  inclina- 
tions. In  one  group  the  corresponding  diameters  are  about  3 
inches  larger  than  in  the  other.  Both  groups  exhibit  the  same  con. 
tour  of  lines,  which  shows  that : 

With  the  same  top  diameter,  that  stack  creates  the  greatest  draft 
which  has  the  smallest  bottom  diameter  and  which  is  contracted 
thelmost  toward  the  bottom. 

The  lines  of  the  diagram  under  B  in  Plate  VI.  show  the  same 
thing.  Here  two  stacks  are  compared  that  have  been  shortened 
19.68  inches  at  the  top  and  which  have  a  flare  of  J  and  f.,  respectively 
as  before.  In  consequence  of  the  large  amount  that  has  been  cut 
off  from  the  top  and  the  slight  difterences  in  the  diameters  result- 
ing therefrom,  the  vacuums  belonging  to  the  two  stacks  do  not  dif- 
fer so  much  from  each  other  as  they  do  in  the  case  of  the  longer 
stacks  represented  in  Plate  V.;  but  the  more  sharply  contracted 
stack  always  produces  a  draft  about  19  per  cent,  greater. 

In  Fig  56  we  have  given,  on  a  larger  scale  the  diagrammatic  lines 
of  two  full-length  stacks  of  the  same  top  section,  but  with  waists 
of  different  diameters,  the  nozzle  diameter  for  both  being  4.74 
inchps.    The  vacuums  are  represented   by  the  ordinates  and  the 

*Paiier  read  befo  e  the  German  "Society  of  Mechanical  Engineers,  and 
published  in  Qlasers  Annaknfur  Geicerbe  mid  Bauivcsen. 
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Fig.  56. 

corresponding  nozzle  distances  by  abscissas.  We  see  from 
the  diagram,  that  the  vacuum  here  increases  about  I.IS  inches,  or28 
per  cent.,  if  the  stack  having  a  waist  diameter  of  15.24  inches  is 
changed  for  one  having  a  diameter  of  11.89  inches,  the  diameter  at 
the  top  remaining  unchanged.  These  facts,  laken  in  connection 
with  that  graphically  shown  in  Fig.  55  for  stacks  having  the  same 
bottom  diameter,  form  the  basis  for  the  statement  made  in  section 
X.,  that  in  the  theoiies  of  locomotive  exhaust  nozzles  and  stacks 
the  equalization  for  the  conicity  of  the  stacks  must  be  made  in  an- 
other way,  as  is  done. 

The  curves  under  T' of  Plate  V.  are  not  instructive  when  read  in 
any  other  way.  At  the  right  the  waist  shaped  stac  s  have  the 
sides  shown  prolonged  in  the  dotted  lines  to  the  bottom,  and  the 
smallest  diameter,  which  would  then  be  formed,  marked. 

By  making  a  comparison  of  the  curves  we  can  readily  determine 
the  influence  of  the  foot  of  the  stack,  as  discussed  in  tbe  preceding 
section.  For  short  nozzle  distances,  in  which  the  current  of  steam 
does  not  present  a  sufficiently  large  surface  for  drawing  in  the  air 
the  funnel-shaped  stack  with  a  flare  of  ?.,  (especially  where  the  di- 
ameter is  small!  has  a  weaker  eftect  than  the  waist-shaped  stack  with 
the  same  flare;  but  when  the  nozzle  distance  drops  to  about  0.4  of 
the  total  height  of  the  stack,  the  two  are  about  equal  in  etTective- 
ness,  while  for  greater  distances  the  funnel-shaped  stack  no 
longer  appears  to  be  superior  to  the  waist-shaped.  For  all  the  abs 
cissas  of  Plate  V.  both  stacks  have  the  same  total  heights,  and 
agree  perfectly  in  having  their  upper  sections  40,02  inches  long,  but 
the  diflference  Ites  in  the  fact  that,  with  the  funnel-shaped  stacks 
the  nozzle  is  always  about  17.52  inches  nearer  the  smallest  section, 
which  has  a  diameter  of  15.75  inches  than  is  the  case  of  the  waist- 
shaped  stacks,  with  ajwaist  17.2  inches  in  diameter.  Now.  according 
to  Section  VIII.  we  find  that  a  contined  jet  of  steam  in  the  experi- 
mental apparatus  had  a  flare  of  about  1  in  2  4;  so  that  at  a  distance 
of  29.92  inches  (760^  millimeters)  from  the  nozzle  it  would  have  an 
29.92 


approximate  diameter  of  ■ 


2.4 


the  diameter  of  the  nozzle,  that  is 


with  a  nozzle  4.74  inches  in  diameter  it  would  be 
12.46  +  4.74  =  17.2  inches. 

Thus  at  about  29.92  inches  from  the  nozzle  opening  the  current  of 
steam  begins  to  till  the  section  having  a  diameter  of  17.2  inches,  so 
that  there  is  no  free  outlet  for  the  mantle'of  air  that  is  drawn  in 
with  and  surrounds  the  inclosed  portion  of  the  steam  jet.  With 
the  nozzle  opening  located  at  a  still  greater  distance,  the  passage  of 
the  steam  and  air  will  be  checked  still  more,  the  consequence  of 
which  will  be  that  there  will  be  a  still  greater  loss  of  vacuum  by 
impingement  against  the  side  of  the  funnel-shaped  foot  and  the 
contraction  to  which  the  current  will  be  , 

subjected. 

The  case  of  the  funnel-shaped  stack  is 
somewhat  diflerent.  Here  instead  of  a 
nozzle  distance  of  29.92  inches  from  the 
waist  in  the  preceding  stack  we  have  a 
nozzle  distance  of  only  29.92  —  17. .52  =  12.4 
inches  from  the  smallest  cross-section,  so 
that  the  steam  jet  has  a  free  entrance  into 
the  barrel  of  the  stack,  and  the  entrained 
air  is  carried  through  it  unchecked  by 
friction  against  the  sides.  It  will  be  at  a 
distance  of  about  ./■  =  (15,75  —  4.74)  x  2.4 
=  26.42  inches  that  the  current  of  steam 
would  begin  to  fill  the  smallest  section,  as 
shown  in  Fig.  57,  which  corresponds  in 
Plate  V.  to  the  abscissa  of  26.42  x  17.52  \_ 
-  43  94  inches.  We  see,  as  a  matter  of 
fact,    that    at    about    3     feet    7Y   inches 


measured  on  the  line  of  the  abscissas  the 
line  in  the  diagram  curves  sharply  down 


<f.74 
FiB'.  57. 
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PLATE  Vl.-DETAIL  DIAGRAM  OF  THE  HANOVER  SMOKE-STACK  AND  EXHAUST  NOZZLE  EXPERIMENTS. 

Remarks.— 1.  AH  observations  with  the  water  column  were  made  with  a  constant  steam  pressure  of  3.94  in.  of  mercury  and  with  the  same  openings  for 
the  admission  of  air. 

2.  The  abscissas,  indicating  the  noz/.le  position,  are  all  measured,  on  stacks  without  a  waist  from  a  point  17.52  in.  above  the   smallest   cross- 

section,  and  18.9  in.  above  the  highest  position  of  the  noazle. 

3.  In  the  stacks  represented  under  D,/the  nozzle  without  a  bridge  had  an  onening  4.71  in.  in  diameter,  while  the  one  with  a  bridge  bad  ao 

ppenii^t;  S,I2  iQ.  iq  diivtqeter;  the  1)re!kdth  qC  tbQ  bridge  being  .(j3  iq.    Both  nozzlos  thus  had  the  same  freg  (iptsning. 


AND  RAILROAD  JOURNAL. 
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TABLE  XXII. 

Comparison  of  the  nozzle  positions  necessary  to  produce  the  same  nozKle  action  (3.91  inches  of  water),  the  nozzle  distance  being  measured  from  the 
smallest  section  of  the  stack,  and  the  nozzle  used  being  with  and  without  a  bridge. 


Stack. 


Diameter  and  ilare. 


U.76  inches  (J) 
(With  waist) 

15.75  inches  (J) 
(With  waist) 


13.78  inches  (J) 
(Without  waist) 


13.78  inches  (I'a) 
(Without  waist) 


15.75  inches  {,\) 
(Without  waist) 


Length. 


Full  length 
Shortened  27..ifi  inches 

Full  length 
Shortened  19.68  inches 


FuUUength 
Shortened  11.81  inches 
19.68      " 
27.58      " 
Full  length 
Shortened  II  81  inches 
19.68      '• 
27.56      " 


Full  length 
Shortened  11.81  inches 
19,68      •' 
27.66      " 


Nozzle  without 
bridge. 


Inches. 


6.73 
25.32 
13.00 
23.43 


17.44 
20.28 
22.32 
25.00 
4.21 
9.84 
14.37 
19.29 


19.02 
23.90 
28.74 
(43.90) 


Nozzle  with 
bridge. 


[shortening  of  the  nozzle 'distance  due  to  the 
use  of  the  bridge. 


Inches. 


11.14 
3.74 
10.83 


10.83 
12.72 
14.92 
17.1.1 
1..57 
3.15 
5.12 
10.43 


12.01 
17.13 

20.87 
(32.87) 


Inches. 


6.73 
14.17 

9.25 
12.60 


Remarks.— When  the  stack  15.75  inches  in  diameter  had  been  shortened  27.5B  inches,  it  became  impossible  to  maintain  a  vacuum  of  3.91  inches  any 
longer.    The  bracketed  figures  correspond  to  a  vacuum  of  3.51  inches. 


in  consequence  of  the  reason  given,  and  also  of  the  loss  previously 
shown  in  Fig.  44.  With  a  stack  13.78  inches  in  diameter  the  same 
thing  naturally  occurs  with  a  shorter  nozzle  distance,  as  shown 
under  C  in  Plate  V.  The  lines  also  assume  the  downward  curvature 
earlier  and  more  sharply  than  with  the  larger  stack. 

From  these  observations  and  from  the  conclusion  reached  above 
it  follows : 

That  the  efficient  stack  is  long  and  that  the  nozzle  distance 
should  not  be  too  great,' say  about  .3  to  A  of  the  total  height. 

Too  great  a  nozzle  distance  is  to  be  especially  avoided,  especially 
OB  those  locomotives  hauling  heavy  trains,  which  at  times  work 


Fig.  58.  Fig.  59. 

slowly  and  with  a  late  cut-off.  In  this  case  the  rush  of  steam  re_ 
ceives  a  decided  check,  as  each  eshuust  spreads  out,  after  leaving 
the  nozzle,  somewhat  more  sharply  than  is  the  case  with  an  unin- 
terrupted curient  of  steam.  Therefore  if,  in  such  a  locomotive,  the 
smallest  section  is  too  high  above  the  nozzle,  it  follows  that,  under 
such  circumstances  the  steam  does  not  enter  it  freely  and  the  en- 
trained air  is  held  back  so  that  the  vacuum  will  be  again  lowered 
and  the  advantage  aimed  at  with  the  long  nozzle  distance  will  be 
either  partially  or  wholly  lost. 

VII.— Experiments  with    a  Bridge  across  the  Nozzle. 

In  the  first  place,  in  the  latter  part  of  1891,  two  four-coupled  loco- 
motives with  bogie  trucks  were  put  in  service  on  the  Prussian 
State  Railway,  which  were  at  first  very  poor  steamers.  An  attempt 
was  made  to  improve  them  by  the  use  of  a  wedge-shaped  cross- 
piece,  called  a  bridge,  having  the  sharp  edge  down. 

The  result  was  surprising  and  brought  about  a  rapid  application 
of  the  bridge  to  the  large  locomotives.  The  action  of  the  bridge 
cannot  be  likened  to  a  similar  contraction  of  the  nozzle,  for  the 
same  thing  was  accomplished  by  the  introduction  of  the  bridge  as 
is  usually  obtained  in  connection  with  an  enlargement  of  the  nozzle. 
It  therefore  became  necessary  to  prove  the  advantage  of  the  bridge 
on  the  apparatus  to  fix  the  reason  for  its  action  and  to  determine 
the  best  form  to  give  it. 

In  order  to  shut  out,  once  for  all,  the  plea  regarding  the  contrac- 
tion of  the  exhaust  nozzle,  the  same  free  opening  was  given  to  the 
nozzle  with  a  bridge  that  the  simple  nozzle  possessed.  Fig.  58 
shows  the  form  and  measurements  given  to  the  two  nozzles,  the 
breadth  of  the  bridge  being  0.63  inch.  It  was  tested  with  all  18  of 
the  experimental  stacks,  both  full  length  and  repeatedly  shortened. 
The  most  important  result  obtained  was  to  show  that  for  stacks 
of  small  diameters  and  short  nozzle  distances  the  bridge  either 
made  no  improvement  at  all  or  one  that  was  very  slight  (see  Plate 
VII.,  ^,  cylinder  stacks  having  a  diameter  of  13.78  inches],  while 
for  greater  distances  it  acted  disadvantageously.  It  is,  therefore,  of 


considerable  importance,  if  the  stack  is  large  and  not  too  long  and 
works  so  much  the  more,  that  it  should  be  widened  out  somewhat 
at  the  top.  The  principal  advantage  of  the  bridge  is  seen  to  lie  in 
the  fact  that,  for  the  same  amount  of  work,  the  necessary  nozzle 
distance  can  be  very  considerably  shortened.  This  is  especially  to 
be  considered  in  the  case  of  locomotives  whose  boilers  are  high,  in 

FIG.  60. 


■63"-^ 


Ft  a  ffiL 


which  the  total  height  of  the  stack  is  comparatively  short  on 
account  of  the  other  conditions  surrounding  it. 

In  order  to  make  this  perfectly  clear,  reference  is^again  made  to 
the  diagrams  of  the  experiments  with  funnel-shaped  .'stacks  given 
in  Plate  VI.  under  D.  Here  there  are  shown  the  two  stacks  of  13.78 
inches  diameter  having  flares  respectively  of  J  and  ,';  as  well  as 
the  one  of  15.7.5  inches  diameter  with  a  flare  of  ^j,  each  being  re- 
presented in  four  different  lengths.  (It  is  to  be  noted  here  again 
that  17.52  inches  must  be  taken  from  the  abscissa  given  in  this 
plate,  if  we  wish  to  determine  the  distance  of  the  nozzles  from  the 
smallest  section  of  the  stack.) 

From  Plate  VI.  and  VII.,  it  will  be  seen  that  a  satisfactory  action 
of  the  bridge  is  only  obtained  at  certain  fixed  positions  of  the  ;noz- 
zle,  and  that  when  this  distance  is  increased,  the  shorter  and  larger 
the  stack  must  be  made  and,  above  all,  the  sharper  must  be  the 
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flare.  In  order  that  a  comparison  may  be  made  of  this  action  for 
various  forms  of  stacks,  the  figures  for  several  coincal  stacks  of  dif- 
ferent diameters  and  lengths  are  brought  together  in  Table   XXII. 

The  last  column  of  this  table  shows  very  clearly  what  advantage 
there  is  to  be  gained  by  the  use  of  the  bridge,  for  it  will  be  seen 
that  in  some  forms  of  stack  the  adjustment  of  the  nozzle  position 
can  be  shortened  14.17  inches  without  detracting  in  any  way  from 
the  efficiency  of  the  blast.  In  like  manner  the  action  of  a  locomo- 
tive's draft  can  be  considerably  increased  by  the  application  of  the 
bridge,  the  position  remaining  unchanged,  and  that,  too,  without 
contracting  the  nozzle.  If  this  is  not  necessary,  because  the  loco- 
motive already  makes  steam  enough,  then  the  stack  can  be  en- 
larged if  a  bridge  is  used.  This  was  practically  demonstrated  by 
applications  made  to  six  and  eight-wheeled  engines  at  the  Tempel- 
hof  shops.  The  accompanying  Table  XXIII.*  gives  the  increase  of 
draft  in  comparison  with  an  ordinary  nozzle,  that  was  obtained  on 
the  apparatus  with  a  series  of  nozzle  distances  and  with  different 
stacks. 

We  see  from  this  that  there  are  circumstances  under  which  with 
the  same  nozzle  distance  an  increase  in  efficiency  of  90  per  cent,  can 
be  obtained  by  using  a  bridge.  The  most  eflicient  point  of  action 
of  the  bridge  of  a  given  diameter,  length  and  sharply  contracted 
stack  is  also  shown. 

For  the  sake  of  determining  the  best  form,  experiments  were 
made  with  five  different  bridges.  In  this  work  the  width  was 
kept  the  same.  First  two  bridges  like  those  shown  in  Fig.  .59  were 
tried  upon  the  apparatus  ;  they  had  a  common  width  of  l.Ui  inches, 
and  a  depth  of  .39  and  .59  inches  respectively  on  a  nozzle  with  a 
diameter  of  5.51  inches.  The  free  sectional  area  for  the  passage  of 
the  steam  was  then  exactly  the  same  as  that  previously  used  in  a 
nozzle  5.12  inches  in  diameter  with  a  bridge  .6.3  wide  and  was  also 
the  same  as  that  of  a  simple  nozzle  4.74  inches  in  diameter,  as  shown 
in  Fig.  60.  In  all  of  these  experiments  it  was  clearly  shown  that  the 
stacks,  whether  their  diameter  was  greater  or  less,  not  only  pro- 
duced a  lower  vacuum  with  a  bridge  1.16  inches  wide,  but  also 
threw  considerably  more  water  than  they  did  with  anarrower  bridge 
and  a  correspondingly  smaller  nozzle  diameter.  The  jet  of  steam 
was  consequently  too  large  for  the  corresponding  sectional  area  of 
the  stack. 

The  experiments  could,  therefore,  well  be  limited  to  bridges  .63 
inches  wide.  They  were  consequently  carried  on  with  three 
different  depths,  as  shown  in  Fig.  61.  In  the  lowest,  having  a 
depth  of  .31  inches,  the  apex  was  a  right  angle.  The  results  are 
shown  in  Plate  VII.,  under  II.  In  that  place  only  five  stacks  are 
given,  because  the  ratios  of  the  bridges  to  each  other,  as  well  as  to 
the  other  forms  of  stacks,  were  exactly  alike. 
(To  be  Continued.) 


New  Publications. 


The  Wisconsin  Engineer.  University" of  Wisconsin  Engineer- 
ing Jom-nal,  Madison.  Wis.  Published  quarterly;  §1.50  per 
year.  Pages  6*£  by  95^  inches. 
The  first  issue  of  this  journal  is  dated  .lune,  1896,  and  contains  90 
pages  of  interesting  and  instructive  reading  matter  covering  a 
wide  range  of  subjects.  It  also  contains  an  index  to  current  en- 
gineering periodicals,  embracing  the  period  from  Dec  5,  1S95, 
to  April,  1896,  inclusive.  This  new  engineering  index  is  compiled 
without  any  description  or  digest  of  the  articles  mentioned  in  it, 
and  for  that  reason  we  think  it  will  be  found  to  fall  short  of  what 
is  usually  required.  The  titles  of  some  articles  are  a  pretty  good 
Indication  of  their  contents,  while  others  are  very  "  non  committal  " 
and  need  an  explanatory  note  or  phrase  to  enable  the  seeker  after 
information  to  judge  of  the  value  of  the  article  to  him.  But  it  may 
be  that  we  don't  know  as  much  as  we  think  we  do  about  what  an  in- 
dex ought  to  be,  and  we  certainly  wish  the  new  enterprise  all  the 
success  to  which  it  aspires.  The  articles  in  its  reading  pages  are  cer- 
tainly of  a  high  standard,  and  it  maintained  in  succeeding  issues 
will  place  the  Wisconsin  Engineer  among  the  best  of  the  technical 
periodicals  published  in  connection  with  engineering  colleges. 
Air  Brake  Catechism.  By  C.  B.  Conger.  Ninth  Thousand. 
Locomotive  Engimering.  New  York.  96  pages,  33^  by  6  inches. 
2o  cents. 

That  there  is  a  demand  for  this  kind  of  a  book  is  indicated  by  the 
fact  that  the  copy  before  us  is  one  of  the  ninth  thousand  that  has 
been  published.  As  suggested  by  its  title,  it  is  written  in  the  form  of 
question  and  answer,  which  has  some  decided  advantages  in  a  book 
of  this  kind.  It  is  difficult  to  understand,  though,  why  writers  of 
this  kind  of  "practical"  books  omit  the  deflnite  article.    Here  is  an 

This  table  w«  are  coinpelled  to  omit  this  month.    It  will  appear  in  our 
next  issQe. — ild. 


example  from  the  book  before  us,  with  hyphens  inserted  where  the 

article  has  been  omitted.    "If  ( )   train  pipe  leaks  (— — )  brake 

will  continue  to  set  tighter  when   ( )   brake   valve   is  put  on  lap, 

and  stop  the  train  before  you  want  it  to."  There  seems  to  be  an 
idea  in  some  authors  of  such  books  that  it  gives  a  more  distinctly 
technical  character  to  what  they  write  if  the  article  referred  to  is 
omitted. 

Some  of  the  engravings  in  the  bcok  are  very  bad.  How  any  one 
not  familiar  with  the  construction  of  the  engineer's  brake  valve 
can  learn  anything  fro.n  the  smudgy  engraving  which  the  pub- 
lishers have  seen  fit  to  put  on  page  2U  any  one  would  be  at  a 
less  to  know.  The  lettering  too  in  this  illustration  is  very  bad. 
Another  fault  is  that  sometimes  as  many  as  three  separate  in- 
quiries are  embodied  in  one  of  the  questions.  A  novice  cannot 
easily  retain  these  in  his  mind  so  as  to  understand  the  following 
answers.  The  binding  of  the  book  is  simply  infuriating.  The 
leaves  are  fastened  together  with  wire,  and  the  publishers  ought 
to  provide  the  reader  with  a  small  "jemmy  "  or  "pinch  bar"  to  pry 
the  leaves  apart.  The  index  at  the  end  is  unworthy  of  the  name, 
as  it  gives  only  32  terms  with  the  pages  in  which  they  are  referred 
to.  In  a  book  of  this  kind  a  good  index  is  very  essential.  In  speak- 
ing of  the  book  generally  it  can  rot  be  said  that  lucidity  «s  one  of  its 
marked  characteristics.  A  novice,  it  is  thought,  will  be  puzzled  a 
good  deal  to  understand  some  of  the  explanations. 

Doubtless  the  book  is  more  susceptible  of  understanding  when 
used  and  read  on  a  locomotive  or  in  the  shops  where  the  objects  ex- 
plained can  constantly  be  referred  to,  than  it  is  when  such  refer- 
ence is  impossible. 

Westinghouse  Electric  Street  Car  Equipments.  Containing 
a  Description  of  the  Various  Motors.  Controller  and  Other  Elec- 
tric Street  Car  Apparatus  Manufactured  by  the  Westinghouse 
E/ccfric  and  Manufacturing  Company,  u-ifh  Detailed  Instruc- 
tions for  the  Operation.  Inspection  and  Repair  of  same;  also 
full  Direction s  for  Locating  and  Remedyiiig  Faults'.  By  Freder- 
ick L-  Hutchinson  and  Leo  A.  Phillips,  East  Pittsburgh,  Pa.  91 
page.s,  4?4'  by  7  inches.     (|1.) 

The  sub-title  of  this  book  gives  a  tolerably  good  idea  of  its  scope 
and  character.  In  the  preface  the  authors  say  further  that  its  "ob- 
ject is  to  give  a  complete  description  of  the  various  street-car  mo- 
tors and  car  equipment  apparatus  manufactured  by  the  Westing- 
house  Electric  and  Manutactuiiog  Company;  to  give  complete  di- 
rec  ions  for  the  proper  inspection  and  repair  of  the  same;  to  explain 
in  detail  the  operations  of  the  various  devices,  and  also  to  give  ex  - 
plicit  instructions  for  locating  and  remedying  any  electrical  trouble 
that  may  be  encouncered.  The  writers  have  endeavored  to  put 
all  directions,  diagrams  and  illustrations  in  such  form  as  to  be 
readily  understood  by  any  ordinary  man,  without  previous  electri- 
cal training,  and  have  aimed  to  give  practical  rather  than  theo- 
retical information."  The  titles  of  the  chapters  are  "Electrical 
Units  and  Terms"  ;  "Description  of  Westinghouse  Street  Car  Mo- 
tnrs"' ;  "Description  of  Controllers  and  Other  Car  Apparatus"; 
"Operating  of  the  Car  Equipment"  ;  "Inspection"  ;  "How  to  Lo- 
cate and  Remedy  Faults"  ;  "Repairs,  Rewinding  Armatures,  etc." 
The  book  is  admirably  printed,  illustrated  and  bound  in  limp 
covers,  which  invite  perusal. 

A  Practical  Handbook  on  the  Care  and  Management  of  Gas 

Engines.     By  G.  Lieckfeld,   C.  E.;  authorized   translation   by  G. 

Richmond,   M.   E.   (with   instructions    for  running   oil   engines). 

Soon   &  Chamberlain,  13  Cortlandt  street,  New  York.     103  pages. 

($1,50.) 
As  the  name  indicates,  this  book  does  not  dwell  upon  the  theory  of 
the  gas  engine,  but  furnishes  the  reader  with  practical  information 
on  the  purchase,  installation  and  operation  of  this  type  of  motor. 
The  first  chapter  is  on  choosing  and  installing  a  gas  engine,  and 
tells  how  to  judge  the  design,  workmanship,  correctness  of  run- 
ning, economy,  reliability  and  durability,  etc.  The  items  involved 
in  the  Brst  cost  of  a  gas  engine  installation  are  enumerated,  also 
the  items  under  the  expense  of  operating.  The  character  of  the 
foundations,  arrangements  of  piping  and  the  precautions  to  be  ob. 
served  in  setting  up  the  engine  are  also  discussed  in  this  chapter. 
The  second  chapter  is  devotf  d  to  brakes  and  their  use  in  ascertain- 
ing the  power  of  gas  engines.  In  connection  with  the  work  of 
testing  the  "brake  power"  and  "indicated  power"  are  defined  and 
compared,  and  the  distribution  of  heat  in  the  gas  engine  briefly 
stated.  The  third  chapter  is  on  the  attendance  on  gas  engines,  and 
gives  instructions  on  starting,  stopping,  oiling,  cleaning,  etc.  The 
next  chapter  takes  up  the  different  kinds  of  defects  that  are  liable 
to  develop  in  operation,  and  tells  what  should  be  done  in  each 
case.  This  chapter  is  quite  complete,  and  is  written  inaprac;ical 
vein,  as  is  all  of  the  book,  for  that  matter.  It  is  followed  by  a 
chapter  on  dangers  and  precautionary  measures  in  handling  gas 
engines.  The  last  chapter  is  one  of  I'i  pages  on  oil  engines,  and  is 
devoted  chiefly  to  the  Hornsby-Akroyd  engine.  The  little  book 
will  be  found  of  genuine  practical  value  to  those  operating  gas  or 
oil  engines,  or  about  to  purchase  or  install  tbem. 
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Water-Tube  Boilers.* 


BY  J.    WATT. 

Some  years  aeo  the  writer  had  the  honor  of  reading  a  paper  on 
the  subject  of  water-tube  boiiers  before  the  Liverpool  Polytechnic 
Society,  and,  after  enumerating  the  points  which  constituted  a 
good  water-tube  boiler,  deduced  therefrom  the  following  rules  or 
laws,  which  should  be  observed  in  designing  a  trustworthy  steam 
generator.    They  were  as  follows  : 

1.  The  tubes  should  be  arranged  in  a  position  to  absorb  the  great- 
est amount'  of  heat,  by  causing  the  flame  to  travel  in  an  upward 
direction  at  right  angles  to  their  axis. 

2.  The  tubes  should  be  in  a  horizontal  or  inclined  position,  as  the 
most  efficient  to  emit  heat. 

'S.  The  steam  generated  should  have  free  and  unobstructed  escape 
to  the  steam  receiver. 

4.  The  circulation  or  supply  of  water  to  the  tubes  must  be  copious 
to  prevent  overheating. 

These  are  the  theoretical,  and  form  the  essential,  conditions  of 
an  efficient  water-tube  steam  boiler. 

But,  in  addition  to  these,  there  is  another  not  the  less  important 
which  concerns  the  practical  part  or  life  of  a  boiler,  namely,  the 
facilities  for  inspection,  cleaning  and  repairing. 

It  is 22  years  ago  since  the  above  was  written,  and,  although  old, 
it  is  quite  as  applicable  today  as  then,  and  as  far  as  the  writer's  ex- 
perience goes,  quite  borne  out  by  practice. 

It  is  not  the  writer's  intention  of  going  over  the  whole  range  of 
this  subject  of  water-lube  boilers,  but  to  lay  before  you  the  result 
of  a  few  experiments,  which  may  elucidate  and  explain  some  of  the 
mysterious  circumstances   connected  with   this  complex  subject. 

The  experiments  were  made  with  a  small  model  boiler  (see  Figs. 
1  and  3)  containing  39  straight  tubes,  each  °'i  inches  in  diameter 
by  9  inches  long,  containing  2.9  square  feet  of  heating  sur- 
face. The  receivers  to  which  the  tubes  were  attached 
were  flat,  the  end  plates  were  of  glass,  so  that  the  tubes 
could  be  seen  right  through  and  the  action  going  on  inside  could  be 
distintly  observed.  A  steam  receiver  was  also  placed  on  the  top, 
connecting  the  two  other  receivers.  Heat  was  supplied  by  two 
Bunsen  burners,  consisting  of  two  tubes  with  cross  slots,  the  heat- 
ng  taking  place  being  very  much  similar  to  that  of  an  ordinary 
firegrate  burner.  The  model  was  so  constructed  that  it  could  be 
used  or  tried  in  a  great  number  of  different  positions. 

The  first  series  of  experiments  was  made  with  a  view  of  find- 
ing out  the  relative  value  of  heating  surface  when  the  tubes  were 
angled  from  a  horizontal  position  gradually  to  that  of  a  vertical 
one,  or  through  an  angle  of  90  degrees.  The  experiments  were  con- 
ducted at  atmospheric  pressure,  and  commenced   by  first  raising  a 


Fig.  1 
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given  weight  of  water  to  the  boiling  point,  and  then  ascertaining 
the  amount  evaporated  after  an  interval  of  1.")  minutes. 

After  a  few  preliminary  trials,  it  was  found  that  when  the  boiler 
was  angled  about  10  degrees  from  the  horizontal  the  evaporation 
was  highest,  viz.,  8Jo  ounces  ;  when  the  angle  was  increased  to  15 
degrees,  the  evaporation  was  8Y  ounces  ;  30  degrees,  TJ.j  ounces,  45 
degrees,  6.V.<  ounces ;  60  degrees,  5%  ounces  ;  75  degrees,  5}.o  ounces ; 
and  90  degrees,  5  ounces.  Again  on  reducing  the  angle  to  5  degrees, 
the  evaporation  was  9}^  ounces,  and  when  level  7'i  ounces.  It 
may  be  here  stated  that  owing  to  the  preFsure  of  gas  varying 
a  little,  very  seldom  the  same  results  could  exactly  be  arrived  at, 
but  by  mailing  several  trials  the  above  is  a  fair  average.  This  is 
graphically  represented  in  Fig.  3  (top  curve)  ;  the  vertical  oidi- 
nates  representing  the  percentage  of  evaporation  at  the  various 

♦  From  a  paper  read  before  the  (BritishI  Institution  of  Naval  Architects, 
March  26, 1896. 


angles  at  which  the  boiler  was  tried  beginning  at  the  horizontal 
position  and  gradually  rising  to  the  vertical  position.  It  was  found 
when  the  boiler  was  angled  10  degrees  it  gave  the  best  result  ; 
therefore  10  degrees  represents  the  maximum  evaporation,  or  100 
per  cent. 

In  looking  at  this  diagram,  we  find  that  in  any  water-tube  boiler 
whose  tubes  are  inclined,  say  10  degrees,  by  merely  increasing  the 
angle  to  30  degrees  the  amount  of  waterevaporated  is  reduced  from 
100  to  85,  or  15  per  cent.  less.  If  the  angle  be  increased  te 
00  degrees  the  decrease  will  be  33  per  cent  ;  and  at  90  de- 
grees, or  the  tubes  vertical,  the  reduction  is  a  little 
over  40  per  cent.  This  compares  very  favorably  with  the 
old-fashioned  rule  employed  in  the  ordinary  steam  boiler  of  allow- 
ing 2  square  feet  of  vertical  heating  surface  to  be  of  equal  value  to 
each  1  of  horizontal. 

These  experiments  were  conducted  with  the  tubes  placed  in  hori- 
zontal rows,  so  as  to  allow  the  products  of  combustion  to  travel  in 
a  zigzag  direction  to  the  funnel.  The  next  series  were  taken  with 
the  boiler  turned  on  its  side,  so  as  to  form  the  tubes  into  vertical 
SINGLE     BOILER 
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rows,  and  giving  the  products  of  combustion  a  more  direct  course 
to  the  funnel  (see  Fig.  3a).  The  result  is  shown  by  the  lower  curve 
on  Fig.  .3.  The  highest  percentage  was  82  per  cent,  at  10  degrees  and 
53  per  cent,  at  90  degrees,  the  best  result  showing  a  difference  of  18 
per  cent,  in  favor  of  the  former  arrangement  of  tubes. 

Instructive  as  these  tests  may  be,  the  next  series  will  show  still 
more  striking  results.  In  order  to  arrive  at  the  duty  performed  by 
various  tubes  or  rows  of  tubes,  and  more  especially  those  nearest  to 
the  source  of  heat,  if  we  take  another  boiler— or,  rather,  a  part  of  a 
boiler  representing  that  row  of  tubes  which  is  nearest  to  the  fire— and 
place  the  two  together,  as  represented  in  Fig.  4,  we  have  the  means  of 
arriving  at  the  evaporation  of  each  boiler  separately.  This  small 
boiler  consists  of  six  tubes  only,  having  a  heating  surface  of  .44 
square  feet,  compared  with  the  larger  one  of  3.9  square  feet,  or  a 
combined  heatin?  surface  of  3.34  square,  feet. 

The  results  of  this  arrangement  are  represented  on  diagram 
Fig.  5.  The  upper  curve  shows  the  combined  evaporation  of  both 
boilers,  and  although  there  is  an  augmented  heating  surface  of 
about  15  percent.,  yet  there  is  very  little  difference  in  the  amount 
evaporated.  The  lower  curve  shows  the  evaporation  of  the  original 
or  larger  boiler,  and  we  now  see  that  at  its  best  it  is  reduced  from 
100  per  cent,  to  40  per  cent,  at  10  degrees,  and  from  60  per 
cent,  to  17  per  cent,  at  90  degrees.  On  the  other  hand, 
the  small  boiler  is  represented  by  the  middle  curve,  and 
its  evaporation  at  its  best  is  60  per  cent,  at  10  degrees,  and 
45  per  cent,  at  90  degrees.  The  above  results  may  be  stated  in 
other  words,  nauiely,  that  practically  60  per  cent,  of  all  the  steam 
generated  in  any  water-tube  boiler  with  tubes  at  any  angle  is  gen- 
erated in  the  first  or  nearest  row  of  tubes  to  the  Are.  The  remain- 
ing 40  per  cent,  is  left  for  the  larger  portion  of  the  boiler  to  accom- 
plish. 

By  reversing  the  positions  of  the  two  boilers— by  placing  the 
smaller  on  top  of  the  larger  one— we  can  arrive  at  the  evaporation 
ot  the  top  row  ;  but  this  was  found  to  be  so  small  as  not  to  be  taken 
notice  of.  The  writer  had  not  the  means  of  testing  the  inter- 
mediate rows  ;  but  the  following  table  will  not  be  very  far  off : 
lat  row  nearebt  to  the  fire  evaporated  60.0  p.  c.  ot  the  total  avaporation. 
2d      "         "  "         ■■  "  -^-O    "  .'.'  ". 

5th  ■• 
"th  ' 
7th    •• 


1.5 
1.0 
0.5 


100.0 


The  importance  of  the  above  cannot  be  overlooked.  Either  the 
first  row  is  doing  too  much,  or  the  back  row  too  little  ;  and  the  con- 
clusion arrived  at  is  that,  practically,  the  first  row  is  receiving 
the    whole     wear     and     tear    of     the     boiler,    therefore     more 
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liable  to  damage  and  renewals.  This  has  proved  itself 
in  the  case  of  copper  tubes,  which,  although  a  better 
conductor  of  heat  than  either  iron  or  steel,  yet  were  unable 
to  stand  the  severe  work  they  had  to  perform.  The  danger  from 
overheating  and  rupture  is  not  only  very  unpleasant  from  a  steke- 
hole  point  of  view,  but  the  giving  way  at  some  critical  moment  de- 
mands our  most  important  consideration;  in  short.it  is  the  vital 
part  of  the  water-tube  boiler. 

Seeing  this  diflBcuIty  some  time  ago,  the  writer  devised  some 
means  by  which  the  first  row  was  relieved  of  this  heavy  duty,  and 
more  laid  on  those  immediately  behind.  This  is  accomplished  by 
substituting  tubes  of  much  larger  diamerer  nearest  to  the  fire  than 
those  which  are  more  remote.  The  larger  tubes  contain  more 
water,  and  present  less  heating  surface  for  the  space  occupied  than 
those  of  smaller  diameter.  The  result  is  that  the.evaporation  is  less 
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with  the  larger:tubes,,but  greater  with"  the'smaller.  Fig.  6  repre- 
sents thetarrangemeut.  For  the  six  y^.inch  tubes  we  now  adopt 
three;j?i-inch  tubes  in  their;  place.  The  weight  of  water  in  the 
threeltubesiis'double.that  in  the  six  smaller  ones,  while  the  heat- 
ing surface  remains, the>ame.  The  diagram  representing  the  re. 
suits  of  the  trials  is  shown  on  Fig.  7,  the  top  curve,  as  before, 
representing  the  results  of  the  two  boilers.  Practically  there  is 
very  little  differenceicompared  with  the  similar  top, curves  of  Figs. 
3  and  5;  it  auything,  it  is  slightly  in  favor  of  Fig.  7.  But  when  we 
come  to  compare  the  two  lower  curves;  with  the  similar  curves 
in  Fig.  0,  we  find  that  they  have  almost  changed  places.  Taking 
the  top  or  larger  boiler,  the  evaporation  at  10  degrees  is  nearly  60 
per  cent,  of  the  total,  as  compared  with  a  little  over  40  per  cent; 
shown  on  the  former  trial,  the;  curve  dropping  down  at  90  degrees 
to  27  per  cent.,  against  17  per.cent.     Taking  the  lower  boiler,  repre- 
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senting  'the  three  (large  tubes,  the  evaporation  is  reduced  from  60 
per  cent,  to  a  little  over  40  per  cent,  at  10  degrees  with  the  larger 
tubes,  terminating  at  3S  per  cent,  at  90  degrees.  It  will  be  observed 
that  the  two  curves  cross  each  other  when  the  boiler  is  at  an  angle 
of  about  5-5  degrees,  showing  that  the  evaporation  at  this  angle  is 
about  equal  in  each  boiler.  We  here  see  that  the  evaporation  in 
the  first  row  of  tubes  is  very  much  reduced,  there  is  less  liability 
to  overheating,  and  accidents  are  reduced  to  a  minimum. 

The  quantity  of  warer  evaporated  by  the  first  row  of  small  tubes 
was  at  the  rate  of  5  pounds  per  square  foot  of  heating  surface  per 
hour,  and  the  velocity  at  the  end  of  the  tubes  about  .3.8  feet  per 
second.    The  tubes  were  full  of  semi-steam  and  water,  so  that  no 
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light  could   be  seen  at  the  other  end  ;  evidently  these  tabes  were 
evaporating  their  maximum  quantity  with  efficiency. 

On  the  other  hand,  with  the  row  of  large  bottom  tubes,  the  rate  of 
evaporation  was  about  3.5  pounds  per  square  foot  heating  surface, 
and  the  velocity  at  the  tube  ends  (steam  only)  about  2.9  feet  per 
second.  Up  to  an  angle  of  about  60  degrees  a  light  could  be  dis- 
tinctly seen  through  these  tubes,  the  steam  occupying  about  one- 
third  of  the  area  on  the  top  side,  the  water  undearneath  presenting 
a  clear,  solid  mass.  Above  60  degrees  elevation  the  water  and  steam 
became  more  or  less  mixed  up,  so  that  a  light  could  not  be  seen  at 
the  other  end. 

It  must  be  remembered  that  the  above  trials  were  made  at  a 
pressure  of  1  atmosphere  where  the  relative  volumes  of  steam  and 
water  are  as  1,640  to  1.  For  higher  pressures  a  corresponding  rate 
of  combustion  may  be  adopted. 

The  most  vital  parts  in  any  water-tube  boiler,  and  the  most  easily 
damaged  by  overheating,  are  those  tubes  in  close  proximity  to  the 
Are.  To  overcome  this  difficulty  two  courses  are  open— («)  by  adopt- 
ing small  tubes  and  providing  for  a  vigorous  circulation:  (6)  by 
adopting  larger  tubes  and  a  less  active  circulation.  Adopting  the 
former,  there  is  a  limit  both  in  respect  to  the  speed  of  the  current 
and  the  quantity  of  steam  in  contact  with  the  heating  surfaces.  Ac- 
cording to  Mr.  Thornvcroft's  experiments,  at  a  pressure  of  3  atmos- 
pheres the  relative  volume  of  steam  and  water  passing  through  a 
number  of  IJs-inch  tubes  was  about  5.4  to  l,and  at  12  atmospheres 
this  would  equal  \}i  to  1,  or  three  volumes  of  steam,  at  an  average, . 
in  each  tube,  to  two  of  water,  a  condition  of  things  which  presents 
to  us  two  evils;  one  is  the  danger  arising  from  the  tube  becoming 
much  hotter  than  the  temperature  due  to  the  pressure.  As  an  in- 
stance of  this,  there  is  the  failure  of  copper  tubes  in  water-tube 
boilers  to  stand  this  excessive  heat.  The  second  evil  is  the  slow 
corrosion  taking  place,  owing  to  part  of  the  steam  in  contact  with 
the  tube  becoming  decomposed  at  a  high  temperature,  forming  oxide 
of  iron  and  hydrogen  gas.  By  the  improved  arrangement  of  larger 
tubes  to  face  the  first  and  direct  action  of  the  fire,  a  larger  body  of 
more  solid  water  is  in  actual  contact  with  the  heating  surfaces;  the 
liability  to  damage  by  overheating  is  reduced  to  a  minimum;  the 
duty  of  the  various  tubes  more  evenly  distributed,  and  the  steam 
generated  more  freely  disengaged. 

In  conclusion,  there  is  one  point  which,  during  the  time  these  ex- 
periments were  being  made,  confirmed  the  writer's  views  more 
strongly  of  a  grave  defect  in  Belleville  water-tube  boilers  for 
marine  purposes. 

The  arrangement  of  all  water-tube  boilers  with  horizontal  or 
slightly  inclined  tubes,  cu  board  ship,  should  be  parallel  with  the 
line  of  keel.  But  it  appears  to  be  the  rule,  so  far  as  this  boiler  in 
question  is  concerned,  to  place  the  same  across  the  ship.  Now,  the 
inclination  or  angle  of  the  Belleville  boiler  tubes  is  about  2  degrees 
or  3  degrees  from  the  horizontal,  and  as  10  degrees,  say,  is  not  an 
uncommon  angle  for  a  ship  to  roll  at  sea,  it  follows  that  the  tubes 
will  become  depressed,  or  angle  reversed,  to  the  extent  of  7  degrees 
or  8  degrees. 

A  ship  to  roll  from  eight  to  ten  rolls  per  minute  is  not  un- 
common, and  therefore  six  or  eight  seconds  would  be  the  duration 
of  one  roll. 

Now,  imagine  the  ship  rolling,  a  heavy  fire  on  the  grate,  and  in 
this  time  these  lower  tubes,  generating,  as  we  have  seen,  such  a 
large  volume  of  steam,  which  would  immediately  reverse  the 
circulating  current,  fill  the  upper  ends,  and  be  here  imprisoned, 
only  to  be  relieved  by  the  next  roll.  The  greater  portion  of  the 
steam  will  now  be  transferred  to  the  other  end,  to  be  again  re- 
imprisoned,  and  so  on  until  the  ship  gets  into  lest  turbulent  waters. 
With  reference  to  what  the  continued  effect  on  these  semi-dry 
tubes  would  be  in  a  sea  way,  or  in  the  event  of  the  ship  having  a 
list,  the  result  is  left  for  your  better  and  impartial  judgment. 
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The  Eighth  Statistical  Report  of  the  Interstate  Commerce 
Commission. 


The  advance  sheets  of  the  eighth  statistical  report  of  the  Inter- 
state Commerce  Commission  have  been  received.  Although  hoary 
with  age,  relating  as  they  do  to  the  year  from  July  1,  1894,  to  June 
30,  1895,  we  will  follow  the  custom  of  quoting  a  few  of  the  figures. 

On  June  30,  189.5,  169  roads,  operating  37,855  miles  of  track,  were 
in  the  hands  of  receivers,  23  roads  and  2,9(i3  miles  less  than  12 
months  previous.  The  total  mileage  in  the  United  States  on  that 
date  was  180,657.47  miles.  During  the  year  covered  by  the  report 
14  roads  were  abandoned,  9  merged,  32  re-organized,  and  28  con- 
solidated. There  was  on  June  30,  1895,  1,965  railway  corporations  of 
which  1,013  maintained  operating  accounts.  The  total  number  of 
locomotives  in  service  were  35,699.  Of  this  number  9,999  were  pas- 
senger locomotives,  20,012  freight  locomotives,  5,100  switching 
locomotives  and  the  remainder  unclassified. 

The  total  number  of  cars  reported  was  1,270,561,  of  which  33,112 
were  passenger  ears,  1,196,119  were  freight  cars,  and  41,330  were 
used  by  the  roads  in  their  own  service.  These  figures  do  not  in- 
clude private  car-line  equipment.  The  number  of  passengers 
carried  per  passenger  locomotive  was  .50,747,  or  3,907  less  than  in 
1894.  The  number  of  passenger-miles  per  passenger  locomotive 
was  1,218,967,  or  225,433  less  than  in  1894,  while  the  number  of  pas- 
senger cars  per  1,000,000  passengers  carried  was  65,  or  12  greater 
than  the  preceding  year.  This  is  probably  largely  due  to  decreased 
travel  on  account  of  business  depression,  but  it  also  suggests  that 
passenger  traffic  has  returned  to  its  normal  condition  previous  to 
the  World's  Columbian  Exposition.  The  number  of  tons  of  freight 
carried  per  freight  locomotive  in  1895  was  34,817,  showing  an  in- 
crease of  2,908  when    compared  with   the  corresponding  figures  for 


Double  Cylinder  Boring  Machine. 


1894.  The  number  of  ton-miles  per  freight  locomotive  was  4,2.58,821, 
the  increase  over  the  previous  year  being  242,066.  These  figures  in- 
dicate increased  economy  in  transportation  of  freight.  The  same 
result  is  shown  by  the  fact  that  1,888  freight  cars  were  required  to 
move  1,000,000  tons  of  freight  in  1894,  and  1,717  in  1895.  These  fig- 
ures, however,  are  not  satisfactory,  because  the  basis  of  the  com- 
putations does  not  include  cars  not  owned  by  railway  companies. 
In  which  a  large  proportion  of  freight  is  transported. 

Out  of  a  total  equipment  of  1,306.260  locomotives  and  cars,  only 
362  498  were  fitted  with  train  brakes,  and  408,856  with  automatic 
couplers  on  June  .30,  1895.  The  increase  in  equipment  fitted  with 
train  brakes  was  31,506  ;  with  automatic  couplers,  51,235.  On  June 
30  1895,  the  number  of  passenger  cars  in  service  was  33,112,  of 
which  32,384  were  fitted  with  train  brakes,  and  31,971  with  auto- 
matic couplers.  The  number  of  freight  cars  in  service  was  1,196,119, 
of  which  295,073  were  fitted  with  train  brakes  and  366,985  with  au- 
tomatic couplers. 

The  number  of  men  employed  by  railways  shows;;an  increase  of 
of  5,426,  as  compared  with  last  year,  the  number  of  employees  being 
785,034  on  June  30,  1895. 

The  number  of  passengers  carried  by  the  railways  during  the 
year  ending  June  .30,  1895,  was  507,421,363.  The  number  of  passen- 
gers reported  as  carried  one  mile  was  12,188,4.56,271.  The  number 
of  tons  of  freight  carried  as  reported  by  railways  was  698,761,171. 
The  number  of  tons  carried  one  mile  was  returned  as  8.5,227,515,891, 
indicating  an  increase  of  4,892,411,189. 

The  gross  earnings  of  the  railways  for  the  year  ending  June  30, 


189.5,  were  ^1,075,371,462.  The  expenses  of  operation  for  the  same 
period  were  §72.5,720,415,  which  were  §5,693,907  less  than  for  1894. 
The  important  unit  in  railway  statistics  designated  as  the  co- 
efficient of  operating  expenses,  that  is,  the  percentage  of  operating 
expenses  to  operating  income,  for  1895,  was  67.48  per  cent.  The 
amount  of  railway  capital  on  June  30,  1895,  is  shown  to  be  $10,98.5,- 
20.3,125,  or  §6-3,330  per  mile  of  line.  The  increase  during  the  year 
was  1188.729,312. 

The  number  of  railway  employees  killed  during  the  year  was 
1,811,  and  the  number  injured  was  25,696.  The  number  of  passen- 
gers killed  was  170,  the  number  injured,  2,375.  One  employee  was 
killed  for  each  4.33  employed,  and  one  employee  was  injured  for 
each  31  employed.  Of  the  class  of  employees  known  as  trainmen, 
that  is,  engineers,  firemen,  conductors  and  other  employees  whose 
service  is  upon  trains,  it  appears  that  one  was  killed  for  each  155  in 
service,  and  one  injured  for  each  11  in  service.  The  number  of 
passengers  carried  for  each  passenger  killed  during  the  year  was 
2,984,832,  and  the  number  carried  for  each  passenger  injured  was 
213,651.  The  liability  of  passengers  to  accidents  is  better  shown  in 
the  fact  that  71,696,743  passenger-miles  were  accomplished  for  every 
passenger  killed,  and  5,131,977  passenger-miles  for  every  passenger 
injured. 

Double  Cylinder  Boring  Machine. 

The  machine  shown  herewith  is  designed  for  rapidly  boring  two 
cylinders  at  once.  It  is  peculiarly  useful  in  works  where  a  large 
numberof  cylinders  of  the  same  or  nearly  the  same  size  are  to  be 
bored.  The  machine  is  usually  made  with  a  bed  11},;  feet  long, 
fitted  with  a  head  stock  carrying  two  heavy  spindles  5  inches  to  9 
inches  in  diameter  with  bearings  adjustable  lor  wear,  placed  with 

their  centers  31  inches  apart  hori- 
zontally. These  spindles  are 
driven  by  a  30-inch  cone  pulley 
with  four  steps  for  3-inch  belt, 
geared  15  times.  The  boring  bars 
are  inserted  in  these  spindles  and 
have  their  outer  ends  supported 
in  a  double  tail  stock  fitted  with 
removable  bushings  and  adjust- 
able upon  the  bed. 

The  work  table  is  66  inches  by 
43inches,  which  dimensions,  how- 
ever, can  be  varied  when  required. 
The  table  traverses  by  hand  or 
power,  45  inches  upon  the  bed.  It 
has  four  automatic  feeds  ranging 
from  jij  to  >i  of  an  inch.  These 
feeds  can  be  changed  at  slight 
expense  to  any  desired  figures, 
and  the  bed  can  be  lengthened 
or  shortened  within  reasonable 
limits,  to  suit  requirements.  From  the  top  of  the  table  to  the  center 
of  the  spindles  is  18  inches,  and  the  bed  is  5  inches  below  the  top  of 
the  table.  The  total  swing  over  the  bed  is  48  inches,  and  over  the 
table  38  inches. 

This  special  machine  has  been  designed  by  Messrs.  Bement,  Miles 
&  Company,  of  Philadelphia.  It  is  particularly  useful  in  shops 
where  large  numbers  of  small  cylinders  are  being  manufactured. 
One  of  these  machines  has  lately  been  installed  in  shops  where  they 
are  manufacturing  air  compressors,  rock  drills  and  similar  work.  It 
has  proven  in  this  connection  very  efficient  and  satisfactory. 


A  New  Dynamometer. 


Consul  Doederlein,  of  Leipsic,  calls  attention  to  a  new  dyna- 
mometer invented  by  Mr.  von  Pittler,  in  Germany.  This  dyna- 
mometer, so  it  is  claimed,  is  of  equal  value  as  an  instrument  for 
power  lessors  and  power  lessees.  The  construction  is  extremely 
simple,  as  all  delicate  parts  are  excluded.  It  is  available  as  an 
independent  apparatus  for  the  measurement  of  power,  either  of 
individual  machines  or  of  a  whole  establishment.  It  can,  fur- 
thermore, be  used  as  an  intermediate  countershaft,  and  is,  as 
such,  in  addition  to  its  qualities  as  a  dynamometer,  an  excellent 
elastic  impulsion,  especially  for  electric  motors. 

Just  in  the  same  way  as  this  dynamometer  can  be  used  as  a 
countershaft,  it  can  also  be  connected  with  the  shafting.  The 
actual  cost  is  so  low  that  we  must  regard  it,  on  account  of  its 
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good  qualities,  as  a  n(cessary  part  of  a  shafting— as  a  |part  that 
evei'.vbody  in  possession  of  a  meciianical  motive  power  must  of 
necessity  have,  if  he  desires  to  utilize  such  power  to  advantage. 
The  dynjineter  can  be  easily  handled  and  controlled  by  anybody, 
whether  expert  or  lij  man. 

The  cjnsumption  of  motive  force,  be  it  fuel  (in  the  shape  of 
coal,  steam,  hot  air,  oil.  etc.).  water  power  or  electricity,  can  be 
cootrolled  per  absorbed  power  unit,  so  that  both  power  lessor  and 
power  lessee  can  check  otf  the  consumption  of  power  at  any  lime, 
say  weekly,  monthly  or  yearly,  in  the  most  precise  manner. 

It  has  also  been  observed  by  Mr.  vou  Pittler,  by  means  of  bis 
apparatus,  that  the  amount  of  labor  performed  in  his  factory 
each  day  from  7  to  9  o'clock  a.  m.  was  proportionately  less  than 
from  9  to  la  o'clock  a.  m.  It  was  found  that  this  difference  was 
due  to  the  fact  that  the  foreman  came  to  the  factory  at  9  o'clock. 
Again,  the  record  kept  by  Mr.  von  Pittler  shows  that  the  amount 
of  labor  on  Frid  lys.  Saturdays  and  Mondiys  was  800,000  meter 
kilograms  less  than  other  days,  whereas  on  Thursday — the  day 
before  pay  day — the  largest  amount  of  labor  was  performed. 

Mr.  von  Pittler,  who  has  the  counting  apparatus  adjusted  to 
one  side  of  his  office  desk,  thereby  keeping  control  over  the  work 
of  his  machines,  can  also  very  easily  ascertiin  the  difference  in 
the  amount  of  coil  used  before  and  after  cleaning  the  boilers. — 
U.  S.  Consular  Notes. 


with  a  plain  rest,  a  compound  rest,   plain  foot  power  or  bhycle 

foot  power,  friction  countershaft  or  plain  countershaft.    Some  of 

the  important  dimensions  of  the  12-inch  lathe  are  as  follows  : 

Swings  ever  bed  13  inches 

Swings  over  cxmage Scinches 

rowings  over  plain  or  compound  rest 7%  incnes 

Diameter  of  ttiree-epeed  cone 6H,  45i.  3  inches 

Diameter  of  four-speed  cone 6?S,  9^i5,  4H,  3  inches 

Wiaih  of  belt  on  cones 2  inches 

Diameter  of  head  spindle l{l  inches 

Hole  through  spinole  (standard) U  inches 

Front  bearing  of  spinole lie  by  3%  inches 

Back  bearing  of  spindle l.'e  by  2H  Inches 

Diameter  of  tail  spindle li's  inches 

Will  cut  screws 2  to  40  threads  per  inch 

Will  cut  pipe  ihreads IIH  threads  per  inch 

Speed  of  countershaft 180  revolutions 

Size  of  countershaft  pulleys  8  by  4  inches 

41^-foot  lathe  takes  bciween  centers 24  inches 

v\  eight  of  4H-foot  laihe  for  domestic  shipmenr,  about 1,050  pounds 

Weight  of  1^4-foot  lathe  for  foreign  shipment,  about 1.I5D  pounds 

Beds  made  in  lengths  of 4i^,  5)4,6%  feet 

This  Company  has  an  entirely  new  plant  heated  by  steam  and 
lighted  by  its  own  elgctric-light  plant.  All  its  machinery  is 
modern,  and  the  excellent  facilities  are  supplemented  by  a  rigid 
inspection  of  all  work  The  concern  also  builds  a  full  line  of  plain 
and  automatic  turret  lathes. 

Its  new  catalogue,  just  issued,  is  printed  in  English,  German, 
Snanish  and  French,  and  will  be  sent  on  application.  The  orders 
this  company  has  received  for  its  machines  are  so  numerous  that  it 
is  running  its  works  double  time. 


The  Origin  of  the  Word  Derrick. 

How  many  mechanics  or  engineers  have  ever  heard  uow  this 
word  originated  ?    The  following  is  taken  from  an  "exchange": 

"In  mechanical  matters  the  name  of  the  familiar  "derrick,"  a  >ery 
common  form  of  crane,  has  not  the  most  henorahle  pedigree. 
Derrick  was  indeed  nothing  more  exalted  than  the  Tyburn  hang- 
man of  the  early  part  of  the  seventeenth  century,  and  his  name 
figures  frequently  in  plays  of  the  period.  For  more  than  a  hun - 
dred  years  he  gave  his  name  to  gibbets,  whose  "elevating"  powers 
were  applied  in  a  more  useful  direction  in  the  modern  "derrick." 

Webster  says  the  word  originally  meant  a  gallows,  from  a  hang- 
man named  Derrick. 


The  "Wagner  IS-Inch  Lathe. 

The  accompanying  illustration  is  of  Ja  12-inch  lathe  built  by  the 
A.  P.  Wagner  Tool  Works,  Sidney,  U.  This  firm  build  a  line  of 
lathes  similar  to  this  one  in  sizes  from  8  to  18  inches.  They  are 
strong  and    well   built,  and   the  makers  claim  they  are  second  to 


The  Fader  Dump  Car. 

The  Fader  device  for  operating  the  drop  doors  of  a  hopper-bottom 
car  is  shown  in  the  accompanying  drawing.  It  can  be  readily  fitted 
to  any  ordinary  hopper-bottom  car  without  material  alteration  of 
the  car.  The  chains  by  which  the  doors  are  usually  operated 
being  removed  from  the  shaft,  a  small  cast-steel  toothed-pinion  is 
keyed  to  it  in  the  center,  between  the  center  sills  of  the  car;  against 
this,  traveling  vertically  between  the  sills  is  a  cast-steel  toothed- 
rack,  to  the  lower  end  of  which  are  attached  parallel  links  of  such 
a  length  as  just  to  touch  the  inner  face  of  the  doors  when  closed. 
Along  the  outei  face  of  the  two  doors  are  two  cross-bar.s  of  flat  bar- 
iron,  about  one-half  of  the  length  of  the  doors,  and  supporting  the 
latter  at  their  extreme  ends;  passing  through  the  doors  are  two 
links  which  pass  around  these  cross-bars  and  connect  them  with 
the  lower  ends  of  the  longer  links.  By  this  arrangement  the 
weight  of  the  doors  and  the  load  is  at  twice  as  many  points  as 
would  be  the  case  it  the  links  were  directly  connected  to  the  doors. 
Fitting  over  the  rack  and  pinion  and  acting  both  as  guide  and 
stop  to  the  former  is  a  case  of  malleable  iron  bolted  to  the  sills  of 
the  car.  This  case  is  made  in  halves,  so  that  either  part  may  easily 
bi  removed  when  necessary. 


12-in.x4H-ft.  Bed  Screw  and  Rod    Feed 
Three-Speed  Cone. 

none  in  the  market.  The  head  stocks  and  tail  stocks  are  not  cored 
O'lt  at  all,  but  are  solid.  The  spindles  are  of  the  best  hammered 
steel,  accurately  ground,  and  they  run  in  phosphor  bronze  bear- 
ings. The  reverse  and  cone  gear  are  cut  out  of  solid  steel.  The 
carriage  is  gibbed  front  and  back  and  has  extra  laree  bearings  its 
entire  length,  and  is  arranged  for  side  facing.  All  sliding  parts  are 
accurately  scraped  to  a  bearing.  The  12-inch  lathes  are  furnished 
complete  with  steady  rest,  large  and  small  face  plates,  centers 
finished  drop-forged,  and  a  full  set  of  standard  change  gear;  also 


Fader's  Dump  Car  Mechanism. 
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At  the  top  of  the  rack-case  is  the  square  head  of  a  bolt  to  which 
is  fastened  a  swivel  with  two  long  wrought  iron  cross-binders  (or 
arms  with  hoolced  ends)  hinged  to  it,  designed  to  engage  in  eyes 
fixed  to  the  inner  surface  of  the  sides  of  the  cars,  to  prevent  their 
bulging  when  loaded  with  coal  or  materia\  of  a  like  nature.  When 
the  car  is  loaded  with  lumber,  or  any  material  not  liable  to  cause 
bulging,  the  cross-binders  may  be  unhooked,  the  swivel  turned 
round  longitudinally  in  the  cars  and  the  arms  thrown  upright 
across  one  another  (for  which  purpose  they  are  each  provided  with 
a  slight  off  set),  or  they  may  be  allowed  to  hang  down  between  the 
twin  longitudinals ;  in  either  case  they  are  well  out  of  the  way  and 
occupy  but  little  space  in  the  car.  The  ratchet  and  pawl  and 
wrench  now  in  use  may  still  be  utilized. 

Some  of  the  special  features  claimed  for  the  car  are:  1.  Though 
the  power  is  applied  centrally  the  weight  of  the  doors  is  divided 
equally  between  two  points  at  or  nearly  opposite  the  hinges.  2.  In 
case  of  the  doors  being  .iammcd  or  frozen  together  it  is  possible  to 
force  them  down  from  the  interior,  the  downward  movement  of 
the  rack  transmitting  a  similar  movement  to  the  bar-links  which 
rest  on  the  inner  surface  of  the  doors.  3.  The  removable  cross  bind- 
ers supply  the  advantage  of  fixed  cross-beams  without  being  in  the 
way  when  the  cars  are  required  to  be  loaded  with  lumber  and  other 
material  necessitating  the  use  of  the  full  length  of  the  car.  4.  The 
rack  and  pinion  are  well  protected  from  dust  or  anything  that 
might  in  any  way  impair  the  efficient  working  of  the  device;  none 
of  the  working  parts  are  exposed,  and  they  are  not,  therefore,  liable 
to  get  out  of  order. 

Further  information  is  obtainable  from  M.  E.  Bourne,  Vancou- 
ver, B.  C. 


The  Franklin  Institute  has  awarded  the  Pantasote  Leather  Com- 
pany, of  New  York,  the  Edward  Longstreth  Medal  of  Merit  for  the 
excellence  of  "pantasote"'  as  a  substitute  for  leather  in  many  of 
its  uses. 

It  is  stated  that  the  new  gas  engine,  upon  which  experts  in  the 
employ  of  Mr.  Westinghouse  have  lieen  working,  is  now  about  per- 
fected and  its  manufacture  will  be  pushed  by  the  Westinghouse 
Machine  Company. 

The  Buffalo,  Rochester  &  Pittsburg  will  erect  at  Du  Bois,  Pa., 
new  cir  shops  consisting  of  a  mill  building  fiO  by  200  feet;  engine 
house,  60  by  125  feet ;  blacksmith  and  machine  shop,  40  by  50  feet ; 
storehouse,  48  by  SO  feet,  and  paint  shop,  24  by  96  feet. 

The  Pittsburgh  Reduction  Company,  of  Pittsburgh,  Pa.,  recently 
rolled  some  aluminum  plates  94  by  94  inches,  for  the  United  States 
government.  One  of  the  sheets  after  rolling  was  1.50  by  lOOY  inches, 
which  is  said  to  be  the  largest  sheet  of  aluminum  ever  rolled. 

The  Stilwell-Bierce  &  Smith- Vaile  Company,  of  Dayton,  O.,  has 
closed  a  contract,  amounting  to  nearly  one  half  a  million  with  a 
Montreal  company  for  water  wheels.  It  includes  34  wheels,  and 
21,000  horse  power  generated  is  to  be  conveyed  electrically  to  Mon- 
treal.   

An  attempt  is  being  made  to  reor  anize  the  Rhode  Island  Loco- 
motive Works,  of  Providence,  R.  I.,  which  closed  down  last  month 
for  an  indefinite  period  The  concern  has  been  for  some  time  in  the 
hands  of  a  committee  of  the  creditors.  The  contracts  which  the 
company  had  are  completed  and  the  committee  ordered  the  shut- 
down.   

The  Carnegie  Steel  Company  have  placed  with  the  Westinghouse 
Electric  and  Manufacturing  Company  an  order  for  a  complete  elec- 
trical equipment  for  the  Duquesne  works.  Power  will  be  supplied 
for  all  light  cranes,  etc.  There  will  be  16  large  dynamos  at  the 
start  and  the  installation  will  be  so  made  as  to  permit  of  adding  to 
it  readily.  

The  Westinghouse  Electric  and  Manufacturing  Company  has  re- 
ceived a  contract  from  the  Baltimore,  Cantonsville  &  Ellieott  City 
Railway  Company  for  33  lOO-horse-power  and  20  30-horse  power 
electric  motors  for  its  new  railway.  The  heavy  motors  will  be 
used  between  Baltimore  and  Washington  and  the  smaller  ones  for 
shorter  runs.  

The  Brown  Hoisting  and  Conveying  Machine  Company,  of  Cleve- 
land. O.,  have  received  an  order  from  Fritd,  Krupp,  at  Essen,  Ger- 
many, for  a  complete  hoisting  and  conveying  plant  for  its  blast 
furnace  at  Rheinhausen.  This  plant  consists  of  three  electrically 
operated  Brown  overhead  bridge  tramways,  each  machine  bavii  g 
independent  winding  drums  abd  motors.  The  company  is  to  fur- 
nish all  the  working  parts,  including  everything  but  the  bridges 
proper,  which  will  be  built  in  Germany. 


The  Babcock  &  Wilcox  Company  write  us  as  follows:  "It  having 
come  to  our  notice  that  various  parties  are  ottering  to  build  what 
purports  to  be  Babcock  &  Wilcox  boilers,  we  wish  to  notify  all 
whom  it  may  concern  that  no  outside  concern  has  been  authorized 
to  build  our  boilers.  Without  infringing  a  large  number  of  patents 
owned  by  us  no  one  can  build  other  than  a  very  antiquated  form  of 
BabcocK  &  Wilcox  boilers,  and  buyers  are  warned  to  be  on  their 
guard  in  dealing  with  anyone  who  offers  them." 

Mr.  Quayle,  Superintendent  Motive  Power  of  the  C.  &  N.  W_ 
Railroad,  expresses  himself  as  being  well  pleased  with  the  Sail 
Mountain  asbestos  as  a  lagging  for  his  locomotive  boilers.  Having 
used  it  for  a  year  with  the  best  results  as  far  as  shown,  he  is  now 
using  it  in  its  natural  state  lor  packing  around  cylinders  and 
steam  chests  and  in  other  places  on  his  locomotives  to  prevent 
radiation  of  heat  and  condensation  of  steam.  He  is  also  making 
quite  extensive  use  of  it  for  stationary  work. 

Last  month  H.  K.  Porter  &  Company,  of  Pittsburgh,  received 
orders  for  engines  from  foreign  companies  amountiDg  to  between 
$30,000  and  f  40,000.  One  of  these  engines  is  for  a  Russian  railroad 
near  St.  Petersburg,  where  the  engine  is  to  compete  with  Ger- 
man engines.  The  engine  will  have  a  gage  of  but  29}4  inches.  A 
standard  locomotive  has  also  been  ordered  for  San  Salvador,  Central 
America,  and  one  is  being  built  to  haul  asphalt  at  Trinidad,  in  the 
West  Indies.  A  30-gage  engine  is  being  built  for  a  tramway  at 
Port  au  Prince,  Hayti,  and  two  40  ton  locomotives  are  being  con- 
structed for  use  in  the  gold  mines  in  South  Africa,  near  .Johannes- 
burg. An  experimental  engine  will  also  be  built  for  use  in  Tiflis, 
in  the  Caucasus  Mountains. 


The  electric  locomotive  exhibited  by  the  General  Electrical  Com- 
pany at  the  Chicago  Exposition  in  1893,  which  had  a  rated  drawbar- 
pull  of  7,000  pounds,  has  been  purchased  by  the  Manufacturers' 
Street  Railway  Company  of  New  Haven,  Conn.  It  is  equipped 
with  air-brakes  and  its  total  weight  is  30  tons.  It  will  be  used  to 
haul  freight  cars  from  the  junction  of  the  New  York,  New  Haven 
&  Hartford  Railway  at  Cedar  Hill,  which  is  about  one  mile  from 
the  New  Haven  passenger  depot,  to  the  works  of  numerous  manu- 
facturing establishments  located  along  the  water  front  at  some 
distance  from  the  freight  yards  of  the  "  Consolidated  "  road.  The 
length  of  the  line  along  which  this  locomtive  will  ruu  is  nearly  two 
miles,  the  maximum  grade  being  about  2^^  per  cent. 

Mr.  Willis  Sbaw,  506  New  York  Life  Building,  Chicago,  III.,  has 
just  issued  a  catalogue  of  second-hand  machinery  of  various  kinds, 
which  he  has  for  sale  and  which  are  ready  for  prompt  shipment. 
There  are  20  pages  in  the  catalogue  and  the  machinery  listed  in- 
cludes air  compressors,  air  receivers,  blowers,  boilers,  suspension 
cableways,  contractors'  dump  cars,  stone  cars,  channelit  g  machines, 
hoists,  derricks,  ditching  machines,  drills,  dredges,  engines  of  vari- 
ous kinds,  locomotives,  oie  crushers,  pile  drivers,  cast-iron  and  steel 
pipe,  contractors'  plows,  pumps  and  pulsometers,  rails,  road  rollers 
and  many  others.  All  this  machinery  is  stated  to  be  in  good  condi- 
tion and  ready  for  service.  Most  of  it  is  comparatively  new  and 
may  be  inspected  in  Chicago.  Mr.  Shaw  is  also  ready  to  furnish 
new  equipments.  Copies  of  the  list  or  catalogue  will  be  sent  on 
application. 

The  Monash-Younker  Company,  203  South  Canal  Street,  Chicago, 
III.,  has  lately  been  incorporated  for  the  manufacturing  of  steam 
and  water  specialties.  The  new  company  owns  and  controls  all  the 
specialties  manufactured  by  the  Van  Auken  Steam  Specialty  Com- 
pany (mentioned  several  times  in  these  columns),  who  will  continue 
to  manufacture  their  specialties,  but  those  goods  will  be  sold 
through  the  new  concern,  the  Monash-Younker  Company.  This 
new  company  has  also  purchased  the  patent  and  plant  of  the  Star 
Coupler  Company,  of  St.  Louis,  and  will  manufacture  Star  lead  pipe 
couplers  and  fittings  for  lead  pipe  plumbing  without  soldering  or 
wiping  a  joist.  Parties  interested  in  high  grade  steam  specialties 
or  the  new  method  of  doing  lead  pipe  plumbing  without  soldering 
or  wiping  joints  should  address  The  Monash-Younker  Company  for 
their  catalogue  and  mention  this  journal. 

Quite  in  contrast  with  the  general  dullntss  is  the  unusual  activ- 
ity displayed  at  the  works  of  the  Link  Belt  Machinery  Company, 
Chicago,  who  have  been  operating  their  machine  shop  with  two 
gangs  of  men  both  day  and  night  during  the  past  three  months. 
The  foundry  is  also  being  worked  to  its  limit,  one  order  for  cast- 
ings alone  requiring  987,000  pounds  of  iron.  A  notable  order  is 
that  for  furnishing  the  Chicago  Sugar  Relineiy  with  a  complete 
equipment  of  machinery  for  handling  coal  from  cars  to  iron  bins 
located  over  25  Babcock  &  Wilcox  boilers  in  the  power-house. 
From  these  bins,   whose  storage  capacity  is  650  tons,   the  coal  is 
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spouted  directly  on  to  chain  grates  under  the  boilers.  An  order  for 
the  Huron  Iron  Company,  Michigan,  for  two  ?-{oot,  spirally  grooved 
hoisting  drums,  together  with  a  llK-inch  by  25-foot  shaft,  friction 
clutches,  base  plates,  etc.,  and  brake  bands  for  running  the  drums 
independent  of  each  other,  both  for  hoisting  and  lowering,  is  near- 
ing completion.  The  two  friction  clutches  and  brake  bands  are  so 
arranged  that  they  can  be  operated  by  one  man  without  moving 
from  one  place  to  another,  the  operating  mechanism  being  brought 
to  the  center  of  the  frame. 

The  Westinghouse  Electric  and  the  Baldwin  companies  are  to 
build  a  7oton  electric  locomotive  for  the  Wheless  system  of 
electric  roads.  This  systenr  comprises  an  underground  conductor, 
a  series  of  buttons  projecting  slightly  above  the  surface  of  the  pave- 
ment between  the  tracks,  and  electro-magnetic  switches  to  energize 
the  buttons  as  the  car  passes  over  them.  The  electricity  is  taken 
from  the  buttons  by  long  collecting  bars  suspended  under  the  car. 
To  start  the  car  a  current  from  a  battery  is  sent  through  the  col- 
lector bars  and  the  buttons  in  contact  with  them.  This  cur- 
rent passes  through  a  magnet  in  the  switchbox  under 
the  buttons  and  raises  an  armature  and  brings  into  contact 
two  sets  of  carbon  discs.  The  current  from  the  underground 
feeder  wire  now  passes  through  the  carbon  contacts 
and  thence  through  a  coarse  coil  on  the  magnet,  thereby  assisting 
in  holding  the  switch  closed,  and  thence  to  the  motors  by  means  of 
the  positive  contact  button  and  the  corresponding  collecting  bar. 
From  the  motors  the  current  passes  to  the  rails  or  ground  as  usual. 
As  the  car  advances  the  tn-o  collecting  bars  come  into  contact  with 
the  nest  group  of  buttons  and  the  process  is  continually  repeated. 
As  the  bars  leave  a  set  of  contact  buttons  that  particular  circuit  is 
open,  the  magnet  armature  falls  by  gravity,  thus  opening  the  switch 
and  disconnecting  the  feeder  from  the  positive  button.  Thus  al 
the  buttons  are  "  dead  "  excepting  those  directly  under  the  car. 
This  is  the  system  which  the  Westinghouse  Company  has  adopted 
and  on  which  so  much  practical  experiment  has  been  lavished. 

The  new  large  works  of  the  Q  &  C  Company,  manufacturers  of 
railway  supplies  and  special  machinery,  which  has  recently  been 
erected  at  Chicago  Heights,  a  suburb  of  Chicago,  is  kept  quite  busy  on 
orders  for  the  well-known  goods  made  by  this  company.  They  have 
recently  secured  orders  for  six  large  metal  sawing  machines,  a  num- 
ber of  which  will  carry  saw  blades  36  inches  in  diameter,  and  all  but 
one  of  these  machines  are  to  be  run  by  electric  motors.  The  Bryant 
patent  metal  saw.  as  manufactured  by  this  company,  requires  such 
a  small  amount  of  power  to  operate  successfully  that  there  is  a 
growing  demand  for  these  machines  equipped  with  motors,  as  the 
saving  in  actual  cost  for  operation  is  considerable,  at  the  same  time 
giving  equally  efficient  results.  In  addition  to  orders  being  received 
for  their  metal  sewing  machines,  there  is  no  lack  of  business  in  iheir 
railway  equipment  and  tieplate  departments.  The  output  of  the 
Servis  tie  plate  alone  this  jear  will  aggregate  many  millions. 

The  company  is  constantly  receivingtestimonials  to  the  excellence 
of  their  sawing  machines.  One  party  says:  "  We  now  have  in  our 
works  one  No.  10  and  one  XX  Bryant  Sawing  Machine.  Our  Super- 
intendent is  highly  pleased  with  both.  They  do  good  work,  they 
do  a  good  deal  of  work,  and  do  it  very  nicely,  and  do  not  require  a 
skilled  workman  to  operate  them."  Another  says:  "Have  had  one 
of  your  No.  10  Sawing  Machines  since  April,  1892,  and  an  XX  Cold 
Saw  for  nearly  two  years.  Both  machines  are  in  almost  constant 
use  and  are  giving  us  entire  satisfaction."  A  third  party  says:  "I 
have  had  it  in  use  continually  for  nine  months  with  the  exception 
of  intervals  of  a  few  days.  I  can  cut  a  70-pound  steel  rail  in  from 
12  to  13  minutes,  and  have  made  cuts  If  rom  3.;  inch  upward.  I  have 
had  it  in  constant  use  for  one  and  one-half  days  at  a  time  before 
getting  saw  sharpened."  Still  another  writes:  "I  secured  this 
machine  some  two  years  ago  and  have  not  bought  a  set  of  crossings 
for  renewals  since.  I  usually  make  card  template  of  the  angular 
joint  to  be  renewed  and  have  it  sawed  and  drilled  at  my  supply 
yard  or  let  foreman  doit  on  the  ground.  I  consider  this  saw  the 
best  money  saving  appliance  I  have  on  my  division.  The  average 
time  required  to  cut,  say  an  angle  of  45  degrees,  is  about  20 
minutes.'' 


mit"  are  but  a  few  of  the  many  features  of  this  wonderful  region 
which  you  should  visit.  To  one  sojourning  hereabouts  many  drives 
or  walks  over  mountain  and  dale  may  be  taken,  reaping  a  harvest 
of  pleasure  unequaled  in  these  parts;  likewise  the  opportunities  for 
enjoyment  that  are  afforded  at  the  beach  resorts  are  manifold,  ana 
the  bathing,  boating  and  fishing  facilities  attract  many  vacationists. 

In  no  other  region  can  you  find  so  comfortable  quarters  as  those  of 
the  hostelries  of  Northern  New  England,  which  are  home-like  and 
commodious.  The  cuisine  is  invariably  of  the  best,  and  the  service 
fuUy  equal  to  that  of  the  metropolitan  hotels. 

During  the  summer  season  the  Boston  &  Maine  Railroad  sells 
round-trip  tickets  to  all  mountain,  seashore  and  lake  resorts  of 
Northern  New  England  and  the  Maritime  Provinces,  at  reduced 
rates,  and  the  excursion  book  which  is  issued  by  the  General  Pas- 
senger Department  of  the  Boston  &  Maine,  and  which  is  sent  free 
of  expense  to  applicants,  includes  a  complete  hotel  and  boarding- 
honse  list,  together  with  routes  and  rates  to  all  principal  points. 


New  England  Rssorts  via  the  Boston  &  Maine  Railroad. 


To  travel  is  a  pleasant  and  profitable  diversion,  and  New  Eng- 
and,  with  its  widely  varying  interests,  is  a  region  through  which 
one  may  tour  indefinitely,  and  no  matter  which  way  you  tour  pleas- 
ing and  interesting  sights  are  always  to  be  found. 

The  White  Mountains  of  Northern  New  England  aremarvelously 
attractive,  and  the  "  Notch,"  the  "  Flume,"'  the  "  Glen  "  or  the  Sum- 


OF  OFFICIAL  CHANGES  IN  AUGUST. 


We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited, 

Baltimore  &  Ohio.—T).  C.  Courtney  is  Division  Master  Mechanic 
at  Grafton,  W.  Va.,  vice  Mr.  S.  A.  Souther. 

Chicago,  Kalamazoo  &  Saginaw.— Hv.  Ed.  Woodbury,  of  Kala- 
mazoo, has  been  elected  President. 

Chicago,  Hammond  &  ires^em.— General  Manager  J.  P.  Lyman 
has  also  been  elected  President. 

Chicago  Rock  Jslatid  &  Pacific— A.  L.  Studer,  Master  Mechanic 
at  Stuart.  la,  has  been  transferred  to  Trenton,  Mo.,  on  the 
Southwestern  Division,  and  Mr.  J.  B.  Kilpatrick,  at  Valley  Junc- 
tion, Iowa,  has  his  jurisdiction  extended  over  the  West  Iowa 
Division. 

Columbus,  Hocking  Valley  &  Toledo.— N.  Monsarrat  has  been 
elected  Vice-President. 

Columbus,  Sandusky  it  Hockiyig.-W .  E.  Gucrin  is  elected  Presi- 
dent and  Charles  Parrott  Vice-President. 

Denver,  Lakewood  A  Golden.— Wm.  W.  Borst  has  been  appointed 
receiver. 

Duluth  &  North  Dakota.— B..  Fegraus,  of  Duluth,  has  been  ap- 
pointed Chief  Kngineer. 

Galveston,  Houston  <fr  Henderson.— Mr.  F.  P.  Olcott  has  been 
elected  President  and  Mr.  J.  H.  Hill  General  Manager. 

Galveston,  Lea  Porte  <t-  Houston.—S.  R.  Tuggle  has  been  ap- 
pointed Superintendent  of  Motive  Power; 

Great  A^ort/icoi.— General  Manager  Chas.  Warren  has  retired. 
Mr.  J.  M.  Barr,  General  Superintendent,  has  been  assigned  some  of 
the  duties  heretofore  performed  by  the  Manager  and  the  office  will 
be  abolished. 

Green  Bay  &  Western.— Mr.  J.  A.  Jordan  has  been  elected  Vice- 
President. 

G^ilf,  Colorado  <£  Santa  Fe.—Mr.  h.  J.  Polk  has  been  appointed 
Acting  General  Manager,  vice  Mr.  B.  F.  Yoakum,  resigned. 

Kan.sas  City,  Fort  Scott  &  i)'/e?;jpAis.— Vice-President  Ed.  S. 
Washburn  has  been  elected  President  of  this  road  and  also  of  the 
Kansas  Citv,  Memphis  &  Birmingham. 

Kansas  City,  Fort  Scott  it  Memphis.— Ur.  D.  W.  McLean,  Master 
Car  Builder  at  Fort  Scott,  died  last  month. 

Marietta  &  North  Georgia.— Joseph  McWilliams  is  General  Man- 
ager, with  office  at  Marietta,  Ga. 

Michigan  Central.— '^Iv.  S.  B.  Wight  is  Assistant  Purchasing 
Agent  with  office  at  Detroit. 

Oregon  Central.— 3.  T.  Walch  has  been  appointed  Master 
Mechanic  and  Master  Car  Builder. 

Oregon  Eailicay  &  Navigation  Company.— 'isLr.  Edwin  McNeil 
has  been  elected  President  of  the  reorganized  company. 

Plant  System.— Mr.  Wm.  Rutherford,  Superintendent  of  Motive 
Power,  has  resigned. 

Pittsburg,  Charfiei-s  A  Youghiogheny.—J.  M.  Schoonmaker  has 
been  elected  President,  vice  J.  H.  Heed,  resigned. 

Rio  Grande  &  Eagle  Pass.— Miss  Mary  Powers  is  Purchasing 
Agent  with  office  at  Laredo,  Tex. 

St.  Louis,  Chicago  &  St.  Paul.—C.  Millard  has  been  appointed 
Chief  Engineer  with  office  at  Springfield,  III. 

St.  Louis  Southwestern.— i.  M.  Scrogin  is  Master  Mechanic  at 
Tyler,  Tex.:  vice  Mr.  Thomas  Irglis,  deceased. 

St.  Louis  &  San  /'/■ancisco.— Purchasing  Agent  E.  T.  Smith  has 
resigned,  and  the  office  is  abolished.  General  Manager  Yoakum 
will  purchase  all  supplies. 

Sonora  Railway,  and  New  Mexico  &  Arizona.—^.  P.  Ripley 
has  been  elected  President. 

Southe)-n.—\f .  A.  Walden  has  been  appointed  Master  Mechanic 
at  Burlington,  N.  C,  to  succeed  T.  S.  Inge,  transferred  to  Colum- 
bia, S.  C.  „   .r  ,      ,        , 

Texas,  Sabine  Valley  &  No)  thwcstern.—R.  B.  Levy,  Sr.,  has  been 
appointed  Receiver,  vice  L,  U.  Hart,  resigned. 

Texas  Trunk.— Mr.   William   White,  Superintendent,  has  been 

appointed  Receiver  to  succeed  Mr.  G.  T.   Atkins,  resigned.    Office, 

Dallas,  Tex.  „  ^       ,  .   ^  ^ 

Washiyigton  <t  Columbia  Biver.—S.  Evans  has  been  appointed 

Master  Mechanic,  vice  Wm.  Saxton,  resigned. 
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{Continued  from  page  206.) 


A  systematic  description  of  the  shops  at  Altoona,  and  of  what 
they  contain,  would  not  be  easy  to  write.  In  fact  it  would  be 
difficult  to  devise  a  comprehensive  system,  or  skeletOD,  for  a 
complete  description.  As  no  attempt  at  completeness  is  aimed  at 
in  these  articles,  it  will  not  be  necessary  to  follow  any  particular 
method  in  writing  or  arranging  them — all  that  will  be  attempted 
will  be  to  note  and  describe  the  various  interesting  features  which 
the  writer  had  the  opportunity  of  observing,  aiming  only  to  make 
the  descriptions  easily  comprehensible  bv  the  reader. 

CHILLED  CAST-IRON  TOOLS. 

The  use  of  chilled  cast-iron  tools  in  these  shops  for  lathes, 
planers  and  boring  machines  will  probably  be  a  novelty  to  many 
of  our  readers,  as  it  was  to  the  writer.  These  are  used  for  turn- 
ing, boring  and  planing  both  wrought  and  cast  iron  and  brass.  It 
is  found  that  they  will  not  stand  the  service  of  cutting  steel, 
as  the  cast  iron  has  not  sufficient  strength  to  resist  the  strain,  and 
the  cutting  edges  of  the  tools  crumble  in  doing  that  kind  of  work. 

These  tools  are  cast  from  the  ordinary  iron  used  for  making 
chilled  wheels,  the  point  or  cutting  end   being  chilled,  and   then 


ground  in  the  usual  way.  It  is  said  that  they  stand  ef]ually  as 
well  or  better  than  steel  tools  do,  and  are  very  much  cheaper,  and 
are  cast  in  exactly  the  right  form  required,  and  being  made  from 
a  patteru,  are  uniform  in  shape  and  size. 

The  various  kinds  which  are  made  and  used  are  shown  in  the 
engraving  herewith.  Fig.  1,  which  was  reproduced  from  a  pho- 
tograph, and  the  list  of  sizes  will  indicate  the  uses  in  which 
they  are  employed. 

PNEUMATIC  ASH-HOIST. 

The  economical  handling  of  ashes  from  locomotives  is  a  prob- 
lem on  which  a  great  deal  of  thought  and  and  ingenuity  has  been 
exercised.  At  Altoona  several  pneumatic  ash-hoists  have  been 
designed  and  erected,  and  are  now  working  very  satisfactorily. 
The  latest  of  these  is  illustrated  in  Fig.  2  and,  as  will  be  seen, 
consists  of  an  iron  frame  resembling  a  gallows,  with  capacity  for 
hanging  half-a-dozen  culprits  at  once.  The  frame  extends  across 
three  tracks.  The  view  ^hown  in  Fig.  2  was  taken  from  a  point 
near  the  westerly  door  of  round-house  No.  3,  the  latter  being  be- 
hind the  observer.*  A  part  of  the  sand-house,  which  is  indicated 
in  the  plan,  is  shown  on  the  right  side  of  the  engraving.  The 
track  on  which  the  engine  is  standing  leads  directly  into  the 
round-house.  It  will  be  seen  that  this  track  has  a  pit  underneath 
and  in  front  of  the  engine.  The  bottom  of  this  pit  has  a  narrow- 
gage  track  on  which  small  trucks  run  and  carry  what  may  be 
called  bifurcated  buckets  to  receive  the  ashes  as  it  is  removed 
from  the  ash-pans  of  the  engines. 

The  tops  of  two  of  these  buckets  are  shown  in  the  pit,  and  one 
is  suspended  over  the  car,  alongside  of  the  engine,  with  its  two 
halves  opened,  to  deliver  its  contents  into  the  car  below.  When 
an  engine  is  to  be  de-ashed — to  coin  a  word — one  of  the  trucks 
with  a  bucket  on  it  is  run  under  the  engine,  and  the  as-hes  are 
raked  out  of  the  ash-pan  into  the  bucket.  After  it  is  filled  cither 
the  engine  can  be  run  forward  or  back,  so  that  the  bucket  can  be 
reached  by  the  hoist,  or  if  the  engine  is  not  below  the  hoist  when 
*  The  round-house  is  shown  in  the  plan  publiehed  last  month,  page  204. 


Fig.  2,-Pneumatic  Ash  Hoists  in  the  Altoona  Yard  of  the  Pennsylvania  Railroad. 
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I.    Round  nose  for  iron  and  brass 1% 

I.    Thread  tool  for  wrought  and  cast  iron 1% 

II.    Diamond  point  "  right  hand"  "lathe  "...  iM 

III.  "  "  "  "  ..  1^ 

IV.  Diamond  point  side  tool,  "  right   hand  " 

"  lathe" 1% 

V.    Diamond   point   side  tool  "  right  hand  " 

"lathe" 1% 

VI.    Round  nose  for  lathe  or  planer    IH 

VII.    Square    "      "    planer 1>4 

VIII.         lathe 1% 

IX.    Round     *'      "       •'     or  plainer 1 

X.    Square '      % 

XI.    Diamond  point  for  lathe  or  planer 1>^ 

XIII.  Square  nose  for  lathe  or  planer 2 

XIV.  Diamond  point  tor  lathe  or  planer IJ4 

XV.    Oyster  knife  for  planer IK 

XVI.    Diamond  point  for  planer  or  lathe IH 

XVII.    Diamond  point  for  planer,  "left  hand".,  m 

XVIII.    Diamond  point  for  lathe l^ 

XX.    Round  nose  for  lathe % 

XXI.    Boiiugtool    "       "      lA 

XXIII.    Left  hand  side  or  facing  tool  for  lathe.  \ii 


in 

X    %in 

X    8J^  in. 

XXIV. 

in 

X    %in 
X    %in. 

X    89^  in. 

XXV. 

n 

X    S\4  in. 

XXVI. 

in 

X    %in 

X    8!^  in. 

XXVll. 
XXVIII. 

n. 

X    %iD. 

X    9     in. 

XXIX. 

n. 

X    %m. 

X    9     in. 

n. 

X      3  in. 

X    95^  in. 

XXX. 

in. 

X    jjin 

X  lOH  in. 

n. 

X    U  in. 

X  10     in. 

XXXII. 

n 

X  1,'e  in. 

X  10%  in. 

XXXIII. 

in 

X  1)4  in. 

X  imm. 

XXXIV. 

n. 

X  1     in. 

X  J19iin. 

XXXV. 

n. 

X  min. 

X  15     in. 

XXXVI. 

n. 

X  114  in. 

X  U%  in. 

XXXVII. 

n. 

X  l^ln. 

X  15M  in. 

XXXVIIl. 

n. 

X  1\4  in. 

X  15H  in. 

XL. 

n. 

X    J^in. 

V    8!4in. 

XLI 

n. 

X    ^in. 

X    7     in. 

XLII 

n. 

X  1     in. 

X    7     in. 

XLIII 

n. 

X    %ln. 

X    8%  in. 

XLIV. 

n. 

X    5^  in. 

X    8     in. 

X  1%  in.  X    9H  in. 
X  IM  in.  X    S%  in. 


Right  hand  side  or  facing  tool  for  lathe  m  in.  X    5^  in.  X    8     in. 

Square  nose  for  planer 1,',.  in.  :■;  1)4  in.  X  11)4  in. 

Diamond  point  for  lath'' lir^  in.  X    )*  in.  X    6?^  in' 

Diamond  point  for  lathe  or  planer  . .      %  in.  X  1)4  in.  X    8H  iu. 
Diamond  point  for  planing  and  facing 

cylinders is  in, 

Diamond  point  for  planer  or  facing 

mill min, 

Square    nose     for     turning     cylinder 

flanges 1%  in.  X  I?^  in.  X    9     in. 

Side  tool  for  axle  lat  he  or  planer     ....  2     in.  X  1     in.  X  14)4  in. 
Diamond  point  for  axle  lathe  or  planer  2     in.  X  1     in.  X  15     in. 

Side  tool  for  axle  lathe  or  planer 2     in.  X  1     in.  X  14^  in. 

Square  nose  for  axle  lathe  or  planer. ..  2     in.  X  1     in.  X  15     in. 
"       "         ..2     in.  X  1      in.  X  11)^  in. 

Diamond  point  for  planer 1)4  in.  X    %in.  XH)4in. 

"  "       "    axle  lathe 2     in.  X  1     in.  X  15     in. 

Tools  for  boring  cylinders.  (Baldwin).  Ij^in.  X  1)4  in,  X    5^  in. 

.  min.  X  l)4in.  X    4?i  in. 
"  "  "  .  1)4  in.  X  1)4  in.  X    3%  in. 

Square  nose  for  lathe 1)4  in.  X    ?:i  in.  X    69^  in. 

Boring  tools  for  driving  boxes 1%  in.  X    i.' in.  X    6     in. 


Fig.  1  -Chilled  Cast-iron  Lathe  and   Planer  Tools  Used  in  the  Altoona  Shops  of  the  Pennsylvania  Railroad. 


the  ashes  are  raked  into  the  bucket  the  truck  in  the  pit  can  be 
moved  so  as  to  bring  the  bucket  within  reach  of  the  hoist.  The 
latter  consists  of  a  pneumatic  cylinder  and  piston,  to  which  the 
open  bucket  in  the  engraving  is  suspended.  This  is  carried  by  a 
little  trolley— shown  in  the  engraving— which  runs  on  the  top  of 
the  transverse  beams.  On  the  left  side  of  the  gallows  frame,  as 
will  be  seen,  is  another  vertical  pneumatic  cylinder,  the  piston  of 


which  is  connected  to  a  wire  rope  that  is  carried  over  pulleys  at 
each  end  of  the  horizontal  beam,  and  is  attached  to  the  trolley, 
which  can  thus  be  moved  transversely  to  the  track.  The  buckets 
filled  with  ashes  can  thus  be  hoisted  from  the  pit  by  tlie  vertical 
cylinder  shown  above  it,  and  can  be  moved  laterally  by  the 
other  cylinder,  over  the  car  and  opened  so  as  to  deliver  its  con- 
tents into  the  car  below.     This  is  all  done  in  less  time  than  it  will 
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Fig.  3.— Outline  of  Compound  Mogul  Locomotives-Pennsylvania  Railroad. 


take  to  read  this  description  of  it,  and  saves  much  work  of  a  very 
disagreeable  kind. 

PNEUMATIC   SANDING   APPARATUS. 

The  "i-shaped  pipe  or  stand,  with  a  ladder  leaning  against  it, 
shown  on  the  left  side  of  the  engraving,  is  one  of  the  pneumatic 
sanding  appliances  which  are  used  to  fill  the  sand-boxes  of  loco- 
motives. The  sand-house  on  the  right  has  a  sand-dryer  of  a 
usual  kind.  A  cylindrical  reservoir  or  tank,  3i  feet  in  diameter 
and  5i  feet  deep,  is  placed  below  the  dryer,  usually  under  the 
floor.  This  receptacle  has  a  valve  on  top,  through  which  the  sand 
is  fed  into  the  tank.  From  the  bottom  of  it  a  pipe  communicates 
with  the  vertical  -|  pipe  shown  in  the  engraving.  The  valve  on 
top  of  the  Sana  reservoir  opens  inward,  so  that  when  compressed 
air  is  admitted  the  valve  is  closed,  but  it  passes  through  the  sand 
and  into  the  pipe  at  the  bottom  and  thence  to  the  -\  pipe,  and  in 
doing  so  carries  the  sand  with  it.  The  end  of  the  pine  has  a 
valve  and  hose  which  are  shown,  the  hose  being  intended  to  con- 
duct the  sand  to  the  sand-boxes.  A  few  minutes  is  all  the  time 
required  to  fill  a  sand-box,  which  is  done  by  simply  turning  on 
the  compressed  air  when  the  reservoir  contains  a  sufficient  quan- 
tity of  sand. 

COMPOUND  LOCOMOTIVES. 

A  very  interestitig  series  of  experiments  has  been  in  progress  on 
the  Pennsylvania  Railroad  for  some  time  past.  It  ■»  as  determined 
by  the  managers  of  the  company  a  year  or  more  ago  to  make  a 
thorough  test  of  the  compound  system  for  locomotives,  and  to  do 
this  four  mogul  freight  engines  were  built  all  alike,  excepting 
that  a  different  system  of  compounding  was  adopted  in  each  en- 


gine. The  diagramatic  engraving.  Fig.  3,  herewith,  gives  the 
proportions  and  principle  dimensions  of  these  engines.  The  sys- 
tems of  compounding  which  were  adopted  were  the  GOIedorf, 
Van  Borries,  Pittsburgh  and  Richmond. 

These  engines  were  all  completed  some  months  ago,  and  have 
since  been  undergoing  a  most  thorough  series  of  tests  in  actual 
service,  the  results  of  which  cannot  iielp  being  very  interesting 
to  railroad  men  generally.  At  the  time  of  our  visit  to  Altoona 
the  tests  were  not  completed,  so  that  no  results  can  at  present  be 
given.  All  that  can  be  said  is  that  a  very  decided  economy  in 
coal  consumption  by  the  compound  over  the  simple  engines  was 
indicated  by  the  tests  so  far  as  they  have  been  made. 

We  are  indebted  to  Mr.  Vogt  and  Mr.  Casanave  for  a  series  of 
diagrams  showing  the  principal  features  of  the  various  compound 
systems  as  they  have  been  applied  to  the  engines  referred  to. 

THE   GOLSDORP   SYSTEM. 

Fig.  4  represents  a  transverse  section  through  the  cylinders  of 
the  engine  to  which  this  system  of  compounding  was  applied.  It 
will  not  be  necessary  to  explain  to  many  of  our  readers  that  in 
compound  locomotives  some  special  provision  must  be  made  to 
admit  steam  to  the  low-pressure  cylinder  in  starting;  but  in  order 
that  those  who  are  not  familiar  with  the  compound  principle  may 
read  this  understandingly  it  may  be  said  tliat  in  such  engines]steam 
is  admitted  first  to  the  high-pressure  cylinder,  and  after  acting 
on  the  piston,  it  is  allowed  to  escape  to  a  larger  or  low-pressure 
cylinder,  where  it  again  acts  on  another  piston,  and  then  escapes 
up  the  chimney.  As  the  steam  is  admitted  first  to  the  high-pres- 
sure cylinder, "unless  some  special  provision  is  made  therefor, 


Fig.  4.— Golsdorf  System  of  Compounding  as''applied  to  a  Mogul  Locomotive  by  the  Pennsylvania  Railroad. 
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POSITION  OF  VALVE  WHEN  ENGINE  IS 
WORKING  SIMPLE. 

Fig.  6. 


POSITION  OF  VALVE  WHEN  ENGINE  IS 
WORKING  COMPOUND. 


Fig.  7. 


Tlie  Von  Borries  System  as  Applied  to  a  Compound  Mocul  Locomotive  by  the  Pennsylvania  Railroad- 


DO  steam  would  enter  the  low-piessure  cylinder  during  the  first 
revolution  of  the  wheels,  and,  as  a  matter  of  fact,  owing  to  the 
cylinders  often  being  cold  ih  starting  much  of  the  steam  which  is 
then  admitted  to  them  is  condensed  and  for  a  number  of  revolu- 
tions little  would  flow  into  the  second  cylinder.  Furthermore, 
the  engine  might  be  standing  in  such  a  position  that  the  low 
pressure  piston  was  at  or  near  the  end  of  its  stroke  and  unable  to 
exert  much  tractive  effort.  It  is  therefore  essential  in  compound 
locomotives  to  provide  means  for  admitting  steam  direct  from  the 
boiler  to  the  low-pressure  cylinder  in  starting. 

In  the  Ciolsdorf  system  this  is  accomplished  by  openings  AA. 
which  are  made  in  the  valve-seat.  One  of  these  is  shown  in  the 
sectional  view  in  Fig.  4,  and  both  of  them  in  the  plan  view  of  the 
valve-seat  just  above  the  left-hand  cylinder.  These  cpenings 
communicate  with  a  cavity  m  the  cylinder  casting,  which  is  con- 
nected by  a  pipe  C  to  the  steam-pipe  D  of  the  high-pressure 
cylinder.  In  starting  when  the  valvts  are  worked  at  their  full 
stroke  or  nearly  sj  their  steam  edges  will  uncover  the  openings 
AA,  and  by  means  of  the  pipe  C  live  steam  will  thus  be  admitted 
to  the  low-pressure  steam-chest  and  cylinder.  After  the  engine 
is  started,  and  the  valves  are  worked  at  considerably  less  than 
their  full  stroke,  then  the  parts  AA  are  not  uncovered  and  no 
live  steam  can  enter  the  low-pressure  cylinder,  but  it  is  supplied 
from  the  exhaust  of  the  high-pressure  cylinder  which  is  con- 
nected to  the  pipe  E. 

From  the  steam-chest  of  the  low-pressure  cylinder  the  live 
steam  passes  into  the  receiver  and  thence  mto  the  high-pressure 
cylinder,  entering  on  that  side  of  the  piston  therein  which  is  op- 
posite to  that  in  which  the  movement  of  the  piston  ought  to  take 
place. 


Thus  the  stiam  entering  the  high-pressure  cylinder  will  exer- 
cise a  certain  counter  pressure  which,  however,  will  be  overcome 
by  live  steam  from  the  boiler  as  soon  as  the  position  of  the  crank 
undergoes  the  slightest  alteration,  such  live  steam  from  the  boiler 
entering  directly  into  the  high-pressure  cylinder. 

When  the  low-pressure  slide-valve  assumes  such  a  position 
that  the  port  which  until  then  has  been  open  is  closed,  the  direct 
admission  of  steam  into  the  low-pressure  cylinder  will  be  discon- 
tinued, and,  therefore,  any  injurious  counter-pressure  that  might 
otiierwise  result  thprefroiii,  is  completely  obviated,  so  that  the 
locomotive  can  then  be  started  by  the  steam  pi  essiire  exerted 
upon  the  high-pressure  piston  alone. 

THE  VON  BORRIJES  SYSTEM. 

Professor  Woods,  in  the  last  edition  of  his  book  on  "  Compound 
Locomotives,"  says  that  "  after  a  number  of  years'  experience 
with  automatic  starting  gears,  that  give  increased  power  to  com- 
pound locomotives,  during  a  part  of  the  first  revolution,  Mr.  von 
Borries  has  reached  the  important  conclusion  that  an  independent 
exhaust  with  a  high-pressure  cylinder,  such  as  used  by  Mallet,  is 
necessary  for  two-cylinder  receiver  compounds,  with  cranks  at 
right  angles,  when  the  locomotive  has  to  start  heavy  trains  or 
work  on  compaiatively  heavy  grades." 

This  device  has  been  adopted  in  one  of  the  Pennsylvania  Rail- 
road compounds.  In  order  to  enable  the  engineer  to  control  the 
exhaust  and  the  working  of  the  two  cylinders,  that  is,  to  change 
them  so  as  to  work  either  simple  or  compound,  a  three-way  cock 
I. — shown  in  the  diagramatic  view,  Fig.  5 — is  provided,  which  is 
connected  by  a  pipe  G\  with  the  air  brake  reservoir  R  and  by 
another  pipe  G,  with  an  apparatus  on  the  front  end  of  the  cylin- 
der castings  shown  in  Figs.  6  and  7  in  sectional  views  and   on  a 
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larger  scale.  In  Fig.  6,  the  parts  are  represented  in  the  position 
they  occupy  when  working  simple  and  in  Fig.  7  as  they  are  when 
working  compound;  a  a  is  a  cavity  which  is  connected  directly  to 
the  exhaust  of  the  high-pressure  cylinder.  From  Fig.  7  it  will  be 
seen  that  when  the  parts  are  in  the  position  therein  shown  that 
the  exhaust  steam  from  the  high-pressure  cylinder  will  pass  from 
the  passage  a  a.  which  is  connected  with  the  exhaust  of  the  high- 
pressure  cylinder  to  /,  and  thence  to  the  receiver  and  low  pres- 
sure cylinder.  The  engine  then  works  compound.  The  parts 
are  held  in  the  position  shown  by  the  pressure  of  steam  in  the 
cylinder  K. 

To  change  the  engine  to  simple  working  in  starting,  compressed 
air  is  admitted  by  the  three-way  cock  /  and  pipe  O,  Figs.  .5  and 
6,  to  the  operating  valve  H.  This  has  a  small  piston  inside, 
which  is  connected  to  a  double-seated  valve  below  it.  When  air 
is  admitted  above  the  piston  it  is  forced  down,  which  closes  the 
opening  below  the  valve  and  shuts  off  communication  with  the 
pipe  F.  At  the  same  time  the  valve  leaves  its  top  seat,  which 
opens  communication  through  the  passage  g,  between  the  cylin- 
der K  and  the  outlet  J,  which  is  open  to  the  atmosphere.  The 
steam  in  K  can  thus  escape.  The  opposite  end  k  of  the  cylinder 
is  connected  by  pipes  EE  with  the  live-steam  pipe.  Con- 
sequently that  end  of  the  cylinder  is  filled  with  steam  which  acts 
in  the  piston  B,  which  moves  it  and  the  parts  with  which  it  is 
connected  toward  the  right  or  into  the  position  shown  in  Fig.  7. 
From  this  it  will  be  seen  that  by  this  movement  the  piston  A  has 
been  unseated  and   that  communication   has   been   opened  from 


in  the  pipe  F,  below  the  valve,  will  then  raise  it  and  close  com- 
munication from  the  cylinder  K  and  the  atmosphere  by  the  pas- 
sage /,  and  open  a  passage  from  F  through  g  to  K,  thus  admit- 
ting live  steam  to  the  right  side  of  the  piston  B,  which,  by  reason 
of  the  greater  effective  area  on  that  side,  due  to  the  reduction  of 
pressure  resulting  from  the  steam  flowing  to  the  low-pressure 
cylinder,  will  be  moved  towards  the  left.  This  movement  first 
shuts  off  live  steam  communication  at  e.  Fig.  6,  fiom  the  pipe  E 
E  to  the  receiver,  and  low-pressure  cylinder,  by  means  of  the 
reducing  plug  C  and  then  closes  communication  between  the 
high-pressure  exhaust  and  atmosphere  by  the  seating  of  the  valve 
A  and  at  the  same  time  opening  communication  between  the 
high-pressure  exhaust  passage  a  a  and  the  low-pressure  cylinder 
through  the  receiver  passage/.  The  engine  is  thus  entirely 
under  the  control  of  the  runner  and  can  be  mstantly  changed 
from  simple  to  compound  working  or  vice  versa. 

The  engravings  and  explanation  have  occupied  so  much  space 
that  the  description  and  illustrations  of  the  other  two  compounds 
must  be  reserved  for  the  next  article. 


Performance  of  a  300-Horse  Power  De  Xaval  Steam  Turbine 
in  an   Electric  Lighting    Station. 


300-Horse  Power  De  Laval  Turbine  at  Twelfth  Street  Edison  Station,  New  York. 


the  cavity  o  a,  which  communicates  with  the  exhaust  of  the 
high-pressure  cylinder  to  d,  which  latter  eads  to  the  atmosphere. 

When  the  parts  are  in  the  position  shown  the  exhaust  steam 
from  the  high-pressure  cylinder  can  therefore  escape  directly 
through  the  passage  b  to  d,  as  indicated  by  the  arrows,  and 
thence  to  the  open  air.  This  cylinder  is  then  working  simple.  At 
the  same  time  live  steam  can  fiow  through  the  pipes  E,  E, 
passage  e,  into/,  which  is  connected  with  the  reservoir  and  low- 
pressure  cylinder.  Under  these  conditions  both  cylinders  will 
work  simple.  It  should  be  explained  that  the  parts  shown  in  the 
engraving,  that  is  the  pistons  *1  and  B,  and  plug  C*,  are  kept  in 
the  position  in  which  they  are  represented  by  the  pressure  of  the 
live  steam  on  the  left  side  of  the  piston  B. 

To  work  the  engine  compound  the  air  pressure  in  the  operating 
valve  H  is  released  by  the  three-way  cock.     The  steam  pressure 


Some  lime  ago  the  Edison  Electric  Illuminating  Company,   of 
New  York,  contracted  with  the  Societe  de  Laval,  of  Paris,  for  two 
300  horse-power  De  Laval  steam  turbines.    One  of  these  now  in- 
stalled in  the  Twelfth   street  station  in  New  York  has  recently 
been  tested  by  Messrs.  Breguet  and  Van 
VIeck,    the    former    representing    the 
builders  and  the  latter  the  purchasers. 

The  turbine  disc  has  a  diameter  of 
y9i  inches  and  a  thickness  through 
the  blades  of  about  ^■'f,  inch,  and  it  runs 
at  9,000  revolutions  per  minute.  The 
motion  is  transmitted  by  gearing  to 
two  Desroziers  dynamos  running  at  750 
revolutions.  The  entire  equipment  of 
one  turbine,  its  gearing  and  two  dyna- 
mos occupy  a  floor  space  of  13  feet  3 
inches  by  6  feet  5A  inclle^,  and  a  height 
of  only  4  feet  3  inches.  When  operat- 
ing condensing  with  a  steam  pressure 
of  145  pounds  above  the  atmosphere  and 
a  vacuum  of  26  inches,  the  steam  con- 
sumption was  guaranteed  to  be  not 
more  than  18.7  pounds  per  brake  horse- 
power under  full  load. 

In  the  accompanying  illustration  is 
shown  the  apparatus  tested.  The 
steam  is  supplied  to  the  turbine  through 
the  large  valve  on  top  of  it  and  the 
jets  are  turned  on  and  off  by  the  small 
valves  around  the  periphery  of  the  cas- 
ing, three  of  them  being  in  sight  in  the 
photograph.  The  exhaust  passes  out 
through  the  large  valve  below  and  to 
the  right  of  the  turbine.  The  gears  are 
in  the  casing  to  the  left  of  the  turbine  and  there  is  a  second 
dynamo  directly  back  of  the  one  in  the  foreground. 

The  tests  were  each  of  six  hours'  duration  and  all  readings  were 
taken  by  two  observers.  The  result  of  the  full  load  test  is  as 
follows : 


Average  of  roadings: 

-f  +  — 

127.2S  volts.        69-2.48  amps.       128.26  volta. 

127.25  X  692.4S  =  88.118.080  watts  +  side 

128.26  X  709.18  =  90,9.'>9.127      "      —  side 


9.18  amps. 


Avg.  watts....  179,077.507      "      both  sides  ,„,„„,  ^ 

179.077.507  is  90  per  cent,  of  198,975.01  watts  =  266.72  h.  p.  X  6  =  1,600.32  h. 
p.  hours.  i~  -oo  ,u 

Weight  of  water  discharged  from  air  pump,  6hr8.  =  2i.ibilD3. 

H.  P.  hours  develooed 6  hrs.  =    1.600.32 

Lbs.  of  water  per  B.  H.  P.  hour lJ-3<8  lbs. 

Lbs  of  water  per  E.  H.  P.  hour 19.27olbs. 

The  result  of  tests  with  varying  loads  is  given  below,  the  num- 
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ber  of  jets  in  use   varying  from   two  to  seven  in  the  diflfert  nt 

tests : 

PouDds 

Per  of 

No.  of                                                                              cent.  steam 

jetg     , — Average  load — ^       ^Average  waltB^       of  full  Vac-  per 

used,  +  Amre.    —  Amps.         +                    —             load.  uum.  E.  H.  P. 

2           153.78          147.15          18.707            1S.283           18..n0  27.  27  35 

4             133.fi(l           455.80           54.156             57,886           .';6.02  26.43  20.22 

6  700.85           718.65           87.746             91.268           89.51  26  07  19.75 

7  771.94           787..13          97.418           100.856          99.14  25.79  19.95 

In  making  these  tests  the  power  readings  were  obtained  from 
the  delivery  of  the  dynamos,  and  the  electrical  horse-powers  given 
above  and  the  steam  consumptions  per  electric  horse-power  are 
therefore  the  result  of  direct  observation.  The  brake  horse-power 
is  calculated  by  assuming  that  the  dynamos  have  an  efficiency  of 
90  per  cent. 

We  understand  that  these  are  the  first  Laval  steam  turbines  of 
such  large  power  to  be  put  into  commercial  use  in  this  country. 

&.om  mwiiiicaMjows. 

A  Novel  Method  of  Obtaining  Dynamometer  Cards. 

Philadelphia,  Aug.  25,  18i)li. 
Editor    Ameuican   Engineer,    Car    Builder   and    Railroad 

Journal : 

At  a  recent  engine  test  near  Stroudsburg,  Pa.,  conducted  by  Ed- 
win E.  Bojer,  M.  E,,  of  Philadelphia,  a  novel  instrument  to  obtain 
a  card  from  the  dynamometer  was  presented,  and  caused  some  little 
comment. 

The  dynamometer  was  the  ordinary  prony  brake,  but  in  place  of 
the  customary  platform  scales,  at  the  end  of  the  arm  was  placed  a 
spring  made  from  ^o-inch  steel,  wound  on  a  2-inch  core,  and  designed 
from  Begtrup's  formula,  to  be  of  such  a  length  as  to  give  a  deflec" 
tion  of  3  inches  under  its  maximum  load  of  2,500  pounds. 

This  spring  was  placed  in  a  hollow  cylinder  which  carried  a  scale 
graduated  for  every  hundred  pounds.  On  the  index  of  the  spring 
was  fastened  a  pencil  which  pressed  against  the  card  carried  by  an 
aluminum  cylinder  about  3.8  inches  in  diameter  and  3}{  inches  high. 

This  cylinder  was  operated  by  clockwork  to  rovolve  once  an  hour, 
and  was  so  adjusted  that  the  maximum  movement  of  the  index  (3 
inches)  was  produced  on  the  card. 

The  ordinate  on  the  card  was  divided  in  25  spaces,  each  space 
therefore  representing  100  pounds  pull,  and  the  abscissa  was  divided 
into  120  spaces,  each  space  represent  ing  an  interval  of  30  seconds. 

The  duration  of  the  test  was  8  hours,  and  indicator  cards  were 
taken  from  each  end  of  the  cylinder  every  10  minutes. 

The  necessity  of  a  dynamometer  card  was  caused  by  the  great 
vibration  of  the  arm  of  the  brake,  these  vibrations  being  too  great 
to  obtain  accurate  results  with  platform  scales. 

The  test  was  in  every  respect  a  success,  and  reflects  much  credit 
on  the  young  engineer  in  charge.  R.  M.  Wilson. 


Tests  of  Car  Wheels. 


Editor    American    Engineer,    Car   BuiLDEft   and   Railroad 

Journal : 

We  have  noted  with  interest  the  correspondence  in  your  Septem 
her  issue  concerning  the  special  tests  made  on  cast=iron  wheels  by 
casting  a  ring  of  molten  iron  around  the  rim  of  the  wheels. 

The  company  with  which  the  writer  is  connected  has  made  a 
great  many  experiments  in  this  direction  which  are  interesting  in  a 
sense,  but  they  are  entirely  useless  so  far  as  showing  any  actual 
conditions  which  arise  in  service. 

It  would  be  as  possible  to  prove  that  a  gun  was  not  of  proper 
strength  or  construction  by  putting  in  a  charge  several  times 
greater  than  ever  would  be  used  in  actual  service  and  exploding  it. 
Car  wheels  are  never  instantly  heated  by  brake  service,  but  they 
become  gradually,  and  often  rapidly,  hot  from  the  friction  of  the 
brakes  and  on  long  grades  the  heat  becomes  severe,  but  even  then 
nothing  to  approximate  the  heat  of  a  body  of  molfcn  metal  as  is 
mentioned  in  your  paper.  As  a  matter  of  fact  the  conditions  are 
almost  exactly  reversed  from  those  of  actual  service,  for  in  service 
the  brake  is  applied  cold  and  friction  gradually  heats  the  wheel, 
while  in  this  "  test"  a  great  extreme  of  heat  in  the  shape  of  molten 
metal  is  applied  instantly  and  allowed  to  gradually  cool. 

The  modern  foundry  makes  car  wheels  to  meet  the  requirements 
of  the  service  to  which  they  will  be  subjected,  the  same  as  bridge 


builders  have  their  beams  and  trusses  of  the  requisite  strength  and 
electricians  make  their  motors  of  the  necessary  power,  etc. 

We  might  as  well  claim  that  by  overloading  and  breaking  an 
engine  that  all  engines  of  that  grade  and  strength  are  faulty  and 
dangerous  as  to  assume  that  wheels  subjected  to  a  series  of  satis- 
factory tests  approximating  the  actual  requirements  of  service  are 
not  safe  because  one  wbeel  cannot  resist  the  strain  of  molten  metal 
applied  to  its  rim  in  a  mass  4  inches  deep  and  13-2  inches  wide— an 
amount  of  heat  and  strain  that  would  not  be  applied  to  the  wheel 
in  actual  service  were  it  to  run  a  hundred  years.  C.  V.  S. 


A  New  Railroad  Club. 


A  railroad  club  is  being  organized  in  Denver  whose  member- 
ship will  be  made  up  chiefly  of  pei'sons  connected  with  the 
mechanical  departments  of  the  railro&ds  in  that  vicinity.  As 
managers  and  superintendents  already  have  an  organization 
there,  the  new  club  will  do  well  if  it  will  put  itself  in  close  touch 
with  those  officials,  as  co-operation  between  the  officers  of  various 
departments  can  be  thereby  promoted. 


Subjects  to  be  Reported  Upon  at  the  1897  Conventions. 


Besides  the  standing  committees  on  Arbitration,  Supervision  of 
Standards,  Triple  Valve  Tests,  Standard  Wheel  and  Track  Gages, 
and  Brake  Shoe  Tests,  the  Master  Car  Builders'  Association  has 
appointedcommittees  to  report  on:  1.  Automatic  Couplers.  (To 
advise  what  changes  may  be  desirable  in  the  standard  size  of  Master 
Car  Builders'  automatic  coupler  shank,  and  to  recommend  a 
standard  yoke  or  pocket  strap  for  rear  attachment  to  car.)  3. 
Uncoupling  Arrangements  for  Master  Car  Builders'  Automatic 
Couplers.  (To  consider  whether  a  standard  uncoupling  device  is 
practicable,  and  the  details  thereof,  and  to  recommend  a  device 
which  would  be  applicable  to  the  greatest  number  of  couplers 
possible.)  3.  Loading  Logs,  Poles,  Bark  and  Long  Structural 
Material  on  Cars.  4.  Trains  Parting.  (To  consider  the  extent  and 
causesjof  break-in-twos  with  automatic  couplers, and  to  suggest  rem- 
edies.) 5.  Passenger  Car  Pedestal  and  Journal  Box  for  Journal, 
4i  inches  by  8  inches.  ( To  suggest  designs. )  6.  Specifications  and 
(juarantee  for  Cast-iron  Wheels.  (To  propose  a  revision  of  the  rec- 
ommended practice  and  to  consider  therewith  the  form  of  wheel.) 
7.  Air-Brake  and  Signal  Instructions.  (To  confer  with  a  committee 
from  the  Master  Mechanics'  Association  and  propose  a  revision 
of  the  code  adopted  in  1892.)  8.  Freight  Car  Buffers.  (To  report 
upon  experiments  about  to  be  made  with  [improved  buffers).  9. 
Box-Car  Side  and  End  Doors.  (To  submit  designs  for  adoption.) 

10.  Arch  Bars  and  Column  Bolts  for  Diamond  Trucks.  (To  rec- 
ommend forms  in  detail,  for  cars  of  60,000-pounds  capacity,  and 
to  submit  designs  for  same  for  cars  of  80,000-pounds  capacity). 

11.  Five  individual  reports  on  Designs  for  Steel  Car  Frames. 
The  subjects  for  the  Master  Mechanics'  convention  are  as  fol- 
lows :  1.  Exhaust  Nozzles  and  Steam  Passages.  (Discussion  of 
the  report  for  1896  is  made  the  first  order  of  business  for  1897. 
Members  are  requested  to  co-operate  with  the  committee  by  ex- 
perimenting upon  its  conclusions  and  reporting  to  it.)  3.  Coun- 
terbalancing Locomotives.  (To  designate  a  number  of  roads  to 
confirm  or  disprove  the  recommendations  in  the  report  of  1896.) 
3.  Truck  Swing  Hangers.  (The  proper  angle  for  swing  beam 
hangers  in  locomotive  trucks.)  4.  Locomotive  Grates.  (For 
burning  anthracite  coal.)  5.  The  Apprentice  Boy.  (To  recom- 
mend a  course  of  shop  training  for  apprentices,  and  to  make  rec- 
ommendations in  regard  to  their  technical  education.)  6.  Best 
Metal  for  Cylinders,  Valves  and  Valve  Seats.  7.  Boiler  Jackets. 
(Which  is  the  most  economical,  a  boiler-jacket  of  plan- 
ished iron  or  of  common  sheet-iron  or  sheet  steel,  painted  ?)  8. 
Ratios  of  Grate  Area,  Heating  Area  and  Cylinder  Volume.  9. 
Piecework  in  Locomotive  Repair  Shops.  10.  Motors  :  Steam,  Air 
and  Electricity.  (In  a  locomotive  repair  shop  what  class  of  work 
can  best  be  performed  by  air  motors,  and  what  is  the  relative 
convenience  and  economy  of  air  motors,  electric  motors  and  steam 
motors  for  such  work?).  11.  Revision  of  Air-Brake  and  Signal 
Instructions. 
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A  Few  Facts  and  Opinions  on  the  Design  of  Express  Loco- 

motives. 


The  official  report  of  the  discussion  on  express  locomotives  at 
tlie  1893  London  meeting  of  the  International  Congress  has  re- 
cently been  published,  and  from  it  we  have  gleaned  the  following 
remarks  by  various  speakers,  some  of  which  are  interesting  be- 
cause of  the  information  conveyed,  while  others  serve  to  show  the 
lack  of  information  on  the  details  of  American  practice  existing 
in  Europe. 

Mr.  Aspinall,  in  speaking  of  crank  axles,  said:  "  I  am  very 
often  asked  by  American  engineers,  how  long  these  crank  axles 
last?  I  have  not  given  any  figure  in  the  paper,  and  I  would 
mention  that  a  great  many  erroneous  views  seem  to  exist  on  this 
point.  It  so  happens  that  in  this  country  we  have  to  make  re- 
turns to  our  Board  of  Trade  of  all  axles  which  break  in  service, 
and  not  the  axles  which  are  taken  out  in  the  workshops  by  rea- 
son of  a  flaw.  The  result  is,  that  a  certain  number  of  figures 
exist  at  the  Board  of  Trade  which  show  that  a  certain  number  of 
axles  have  broken  after,  perhaps,  having  run  a  comparatively 
short  time,  and  those  figures  are  published.  As  a  consequence, 
people  often  infer  that  the  life  of  a  crank  axle  is  very  short.  This 
is  quite  a  mistake.  It  is  shorter  than  people  would  like,  no  doubt, 
but  we  have  many  axles  running  400,000  miles.  I  have  had  a 
number  which  have  run  up  to  6v)0,000  miles,  which  were  taken 
out  when  the  engines  were  rebuilt,  and,  had  it  not  been  that  they 
were  of  an  old  pattern,  would  have  been  good  for  further  service. 
It  is,  I  think,  desirable  to  lay  stress  upon  this  point,  because  our 
Board  of  Trade,  and  others  who  write  in  some  of  the  technical 
journals,  liave  an  idea  that  when  axles  have  run,  say  300,000 
miles,  they  ought  to  be  taken  out  and  condemned." 

In  discussing  counterbalancing,  Mr.  Webb,  of  the  London  & 
Northwestern,  was  asked  for  his  rule  for  determining  the  weight 
of  the  balances,  and  replied  as  follows:  "  In  the  case  of  non-com- 
pound engines  we  put  weights  in  the  driving  wheels  equal  to  half 
the  weight  of  the  reciprocating  parts,  plus  the  whole  of  the  weight 
of  the  revolving  parts.  In  our  compound  engines,  for  the  high- 
pressure  wheels,  we  use  the  same  rule  as  above,  but  in  the  low- 
pressure  wheels  we  put  weights  equal  to  the  whole  of  the  revolv- 
ing and  reciprocating  parts  combined,  and  we  find  that  this  prac 
tice  gives  very  satisfactory  results  in  the  steadiness  of  the  engine. 
The  weights  so  obtained  are  not  excessive." 
On  the  subject  of  the  use  of  leading  trucks,  Mr.  Worsdell,  of  the 
Northeastern  Railway,  gave  the  practice  of  his  road  as  follows  : 
"  We  use  the  bogie  principle  entirely  for  our  express  engines  now, 
because  I  found  out  in  actual  practice  that  it  gives  the  drivers 
very  much  greater  confidence  in  running  if  they  have  a  four- 
wheeled  truck  in  front.  Unfortunately,  the  North  Eastern  Rail- 
way has  a  number  of  curves,  and  most  of  our  main-line  stations 
are  on  curves,  and  it  is  a  very  difficult  matter  to  start  away  from 
these  stations,  especially  at  Newcastle,  where  we  have  a  reverse 
curve  to  contend  with,  and  I  am  very  strongly  in  favor  of  the 
bogie  principle  for  express  engines.  The  express  engines  on  the 
North  Eastern  Railway  run  at  very  high  rates  of  speed  with  some 
of  the  trains,  and  whereas  I  found  that  with  the  same  class  of 
train  with  an  express  train  having  a  single  pair  of  wheels  in 
front  our  men  were  in  the  halnt  of  losing  time,  I  also  found  out 
from  the  men  themselves  that  they  did  not  like  to  run  at  a  high 
rate  of  speed  owing  to  having'a single  pair  of  wheels  only  in  front." 

On  the  same  subject,  Mr.  Baudry,  of  the  Paris-Lyons-Mediter- 
ranean Railway,  said  :  "Formerly  our  express  locomotives  used 
to  have  no  leading  bogie,  but  we  cannot  well  compare  them  with 
our  present  engines  because  the  patterns  are  by  no  means  similar. 
In  our  new  engines  the  weight  is  more  concentrated  toward  the 
middle,  and  on  the  other  hand  their  wheel  base  is  longer.  They  are 
also  much  easier  on  the  road,  but  this  improvement  cannot  be 
attributed  to  the  use  of  a  bogie.  In  order  to  test  the  effect  of  a 
bogie,  the  two  first  locomotives  ofthis  pattern  were  built  one  with 
a  bogie  and  the  other  with  a  simple  carrying  axle,  but  otherwise 
exactly  similar.  I  must  confess  that  the  engine  without  a  bogie 
was  at  least  as  easy  upon  the  road  as  the  one  with  a  bogie,  besides 
being  a  little  lighter  and  simpler  in  construction.     Nevertheless, 


I  myself  declared  in  favor  of  the  bogie  and  my  company  is  of  the 
same  way  of  thinking.  Indeed,  it  seems  indubitable  that  the 
bogie  is  safer. 

In  reply  to  a  question  about  balanced  valves,  Mr.  Worsdell 
said  :  "  I  do  not  think  we  have  had  sufficient  experience  upon 
our  North  Eastern  line  to  give  you  any  valuable  information  at 
present  upon  the  subject  of  the  balanced  slide  valve.  We  are  ex- 
perimenting with  balanced  valves,  and  I  am  now  building  10  en- 
gines and  putting  on  the  piston  valve  to  engines,  but  that  has 
b^en  done  so  very  recently  and  the  engines  have  been  working 
for  so  few  months  that  we  would  rather  not  say  anything  about 
them  on  this  occasion.  I  might  just  mention  with  regard  to  the 
piston  valve  that  although  we  have  only  had  some  six  months' 
experience  in  the  working  of  these  engines,  yet  I  have  put  these 
five  engines  working  in  express  trains  against  10  engines  of  a 
similar  class  and  the  consumption  of  fuel  in  the  last  six  months 
has  effected  something  like  10  per  cent,  saving  :  but  whether  that 
will  be  carried  out  in  the  whole  12  months'  running  is  yet  to  be 
seen." 

At  the  close  of  the  discussion  on  slide  valves  the  President  made 
a  remark  that  will  read  strangely  to  our  readers  in  view  of  the 
widespread  use  of  balanced  vglves  here.  He  said  :  "  I  think  we 
all  agree  that  if  a  simple  and  practical  method  can  be  found  of 
applying  balanced  slide  valves  we  shall  not  refuse  to  try  them  on 
our  engines.  All  that  is  required  is  to  find  a  simple  and  cheap 
method  which  will  not  complicate  the  machinery,  and  not  be 
extravagant  to  maintain." 

Mr.  Ely.  of  the  Pennsylvania  Railroad,  being  called  upon, 
made  this  statement  of  the  practice  on  his  road  :  "  It  is  our  prac- 
tice to  build  our  express  locomotives  with  bogies.  Usually  these 
locomotives  have  two  pairs  of  drivers  and  a  four-wheeled  bogie, 
making  eight  wheels  in  all.  On  the  portions  of  our  lines  where 
the  passenger  trains  are  not  frequent  and  the  trains  are  very 
heavy,  we  use,  to  some  extent,  locomotives  with  three  pairs  of 
drivers,  making  what  we  term  a  ten-wheeled  locomotive.  But 
we  do  not  approve  of  this  practice  for  general  express  service. 
We  believe  that  the  work  to  be  done,  taken  in  connection  with 
the  allowable  weight  upon  each  pair  of  drivers,  should  suggest 
the  design.  For  light  trains  locomotives  with  a  single  pair  of 
drivers  should  be  prepared  if  the  weight  on  the  drivers  is  not  ex- 
cessive ;  we  have  no  such  locomotives.  For  heavier  trains  two 
pairs  of  drivers;  for  still  heavier,  three  pairs  should  be  used,  and 
Si  on,  always  keeping  the  weight  on  each  pair  within  the  pre- 
scribed limits.  We  think  that  every  pair  of  drivers  adds  compli- 
Citions  of  machinery  and  friction.  For  a  number  of  years, 
especially  since  pressures  up  to  200  pounds  have  been  in  vogue 
(on  some  locomotives  we  carry  310  pounds  pressure),  we  have 
felt  that  the  Belpaire  principle  secures  to  us  perfectly  safe  and 
reliable  bcilers.  It  is  a  straightforward  construction  ;  all  the 
bolts,  etc.,  are  at  right  angles;  and  wuile  with  it  as  large  a 
heating  surface  cannot  as  well  be  obtained  as  by  some  other 
forms,  we  have  found  them  on  the  whole  very  satisfactory. 
As  to  the  (juestion  of  speed,  very  little  can  be  said  that  is  new. 
Unfortunately  the  builders  of  locomotives  thirty  or  forty  years 
ago  did  not  have  track  upon  which  they  cnuld  safely  speed  them 
— else,  I  am  afraid,  our  present  records  would  not  seem  so  re-  • 
markable.  I  believe  that  the  locomotive  of  30  years  ago  would 
probably  travel  as  fast  as  the  locomotive  of  1895,  so  far  as  the 
principle  of  construction  is  concerned.  It  is  possible  for  any 
railroad  that  has  a  sufficiently  good  roadbed  to  make  almost 
any  speed  that  is  desired;  but  there  is  an  economical  limit 
which  should  not  be  exceeded." 

The  President  asked  Mr.  Ely  if  he  would  tell  them  about  cer- 
tain express  trains  of  which  he  had  been  speaking  in  private 
shortly  before,  and  Mr.  Ely  in  reply  said:  "We  have  a  class  of 
trains  in  America  that  are  called  '  newspaper  trains.'  They  are 
leased  or  hired  by  the  great  metropolitan  dailies  to  carry  the  early 
morning  papers  to  seaside  resorts,  and  the  train  which  I  spoke  to 
you  about  made  a  run  of  58,^5  miles  in  4.5|  minutes.  That  was 
without  any  special  preparation.  I  mean  to  say  the  locomotive 
was  one  of  those  used  in  regular  service  on  these  trains.  The 
average  speed  is  between  76  and  77  miles  an  hour  for  the  whole 
distance." 


248 


AMERICAN  ENGINEER,  CAR  BUILDER 


o 

X 


\o 

_E 

00 

<n 

<l> 

rt 

♦^ 

.c 

3 

Q. 

flf) 

k*- 

3 

o 

< 

o 

O. 

O 

h- 

bn 

rt 

•o 

H 

3 

m 

o 

Q. 

f 

O 

CO 

■o 

03 


m 


E 
5 


O 

•u 


m 


GO 


K 

i 


AND  RAILROAD  JOURNAL. 


249 


'  he  United  States  Armored  Cruiser  ''Brooklyn." 

On  Aug.  27,  the  United  States  armored  cruiser  Brooklyn  un- 
derwent a  very  successful  trial  trip  off  the  Massachusetts  coast, 
developing  an  average  speed  of  31.9117  knots  per  hour  over  the 
entire  course  of  83  miles  and  reaching  a  maximum  of  33.90  knots, 
which  was  maintained  for  some  miles.  By  this  performance  the 
vessel  takes  a  position  at  the  head  of  her  class  among  the  navies 
of  the  world,  and  also  earns  a  premium  of  $350,000  for  her 
builders,  the  Wm.  Cramps  &  Sons'  Ship  and  Engine  Company,  of 
Philadelphia.  It  is  to  be  noted  that  during  the  trial  trip  the 
machinery  worked  so  well  that  no  heating  or  cutting  of  bearings 
took  place. 

In  the  full-page  engraving  accompanying  this  article  we  give  a 
view  of  the  vessel  taken  during  the  trial  trip,  and  in  Fig.  2  we 
show  two  half  cross-sections  through  the  engine  rooms.  The 
length  of  the  cruiser  on  the  load  water  line  is  400.5  feet,  the  ex- 
treme beam  64.68  feet,  mean  normal  draft  34  feet,  normal  dis- 
placement 9,371  tons,  displacement  on  trial  8,150  tons.  The  in- 
dicated horse-power  of  the  engines  is  placed  at  16,000,  the  nor- 
mal coal  capacity  900  tons  and  the  total  coal  capacity  1,753  tons. 
The  contract  called  for  a  speed  of  at  least  30  knots  with  a  pre- 
mium of  150,000  for  each  one-quarter  knot  in  excess  of  that  figure. 

The  boat  is  propelled  by  two  screws,  each  driven  by  two  triple- 
expansion  engines,  making  four  engines  in  ail,  each  placed  in  a 
separate  water-tight  compartment.  The  object  of  this  division 
of  the  propelling  power  into  four  units,  is  to  provide  for  a  re- 
duced engine  power  for  ordinary  cruising  with  more  economy 
than  is  possible  when  running  large  engines  at  half  power.  For 
such  cruising  the  forward  engines  will  be  disconnected  at  shaft 
couplings  provided  for  the  purpose,  and  the  two  after-en- 
gines will  turn  the  screws.  They  will  then  work  with  practi- 
cally full  power  and  consequently  with  economy.  Each  engine 
has  a  high-pressure  cylinder  33  inches  in  diameter,  one  inter- 
mediate 47  inches  and  one  low-pressure  cylinder  73  Inches  in 
diameter.    The  stroke  of  all  pistons  is  42  inches. 

The  engines  were  calculated  to  make_139  revolutions  per  min- 
ute when  generating  16,000  horse-power.  The  engines  are  placed 
in  the  boat  with  the  high-pressure  cylinders  forward.  The  main 
valves  are  all  of  the  piston  type,  there  being  one  for  the  high- 
pressure,  two  for  the  intermediate,  and  two  for  the  low-pressure 
cylinder.  The  intermediate  and  low-pressure  cylinders  are  steam- 
jicketed.  The  engine  frames  are  of  cast  steel  and  of  the  inverted 
Y  form.    The  bed  plates  are  also  of  cast  steel  and  are  supported 


on  wrought-steel  keelson  plates.  The  crank  shafts  are  each  in 
three  sections.  All  shafting  is  hollow.  The  after-section  of  each 
propeller  shaft  is  of  nickel  steel.  17  inches  in  diameter,  with  a 
11-inch  hole  through  it,  except  at  the  propeller  fit,  where  the 
thickness  of  metal  is  nowhere  less  than  4  inches.  The  thrust 
shafts  are  of  mild  steel,  lOf  inches  diameter,  with  a  7i-inch 
hole  through  them.  There  is  one  condenser  for  each  engine,  with 
a  cooling  surface  of  about  5,681  square  feet.  The  main  circu- 
lating pumps  are  of  the  centrifugal  type,  one  for  each  condenser. 
The  air  pumps  are  independent,  double-acting,  horizontal,  two 
for  each  engine.  In  f aoh  after  engine  room  there  is  an  auxiliary 
condenser  of  sufficient  capacity  for  one-half  of  the  auxiliary  ma- 
chinery. 

The  steam  is  supplied  by  five  double-ended  main  boilers  and 
two  single-ended  boilers  (used  either  as  main  or  auxiliary  boilers) 
of  the  horizontal-return  iire-tube  type.  They  are  16  feet  3  inches 
outside  diameter  and  four  of  the  double-ended  boilers  are  IS  feet 
long,  the  fifth  19  feet  IH  inches  long,  while  the  two  single-ended 
boilers  are  each  9  feet  4A  inches  long.  The  boiler  pressure  car- 
ried is  160  pounds.  The  boilers  are  arranged  in  three  water-tight 
compartments.  The  total  grate  area  is  1,016  square  feet,  and  the 
total  heating  surface  33,353  square  feet. 

The  forced  draft  is  on  the  closed  stokehold  system,  and  the  air 
is  furnished  by  two[Sturtevant  blowers  for  each  fireroom.  Blake 
pumps  are  used  for  nearly  all  water-pumping  purposes  through- 
out the  ship  except  at  the  evaporators,  where  Davidson  pumps 
are  installed. 

The  hull  of  the  vessel  is  of  steel,  not  sheathed,  with  a  double  bot- 
tom and  close  water-tight  subdivision,  carried  up  to  about  13  feet 
above  the  water  line.  The  arrangement  of  decks  above  water 
provides  an  unusual  freeboard  and  berthing  accommodations.  It 
will  be  noticed  from  the  full-page  engraving  that  there  is  one 
more  deck  forward  than  aft.  There  are  two  military  masts  with 
fighting  tops.  The  boats  are  stowed  clear  of  the  blast  of  the  guns, 
but  two  life  boats  are  so  carried  that  they  may  be  readily  lowered 
under  all  conditions  of  weather. 

The  hull  is  protected  by  means  of  a  steel  protective  deck  worked 
from  stem  to  stern  and  supported  by  heavy  beams.  The  edges  of 
this  deck,  amidships,  are  5  feet  6  inches  below  the  24-foot  water- 
hne,  the  top  of  the  deck  rising  to  this  water  line  at  the  center  of 
the  vessel.  On  the  slopes  over  the  machinery  and  boilers  the 
deck  is  6  inches  thick;  on  the  horizontal  portions  it  is  3  inches 
thick;  forward  and  abaft  the  machinery  and  boilers,  to  stem  and 
to  stern,  the  deck  is  at  the  thinnest  part  not  less  than   2i  inches 


Fig.  3.-U.  S.  Sloop-of-War  Brooklyn-Built  1858. 
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Fig.  2, -Sections  of  the  United  States  Armored  Cruiser  Brooklyn. 


Fig.  4.-Section  of  the  U,  S.  Sloop-of-War  Brooklyn,  Built  in  1858. 
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in  thickness.  Below  this  deck  are  p'aced  the  propelling  machin- 
ery, steering  gear,  magazines,  shell  rooms,  and  all  that  is  ordi- 
narily styled  "the  vitals  of  a  warship." 

Protection  of  the  hull  from  injury  to  the  water-line  region  is 
ylforded  by  means  of  an  armor  belt  3  inches  in  thickness,  ex- 
tending the  length  of  the  machinery  and  boiler  space,  and  in 
depth  from  4  feet  above  the  24-foot  water-lme  to  4  feet  3  inches 
below  it.  On  the  inside  of  this  armor  belt  and  skin  plating  is  a 
backing  of  cellulose  3J  feet  thick,  extending  the  whole  length  of 
the  vessel  and  from  the  armor  deck  to  the  berth  deck. 

Coal  is  carried  above  the  armor  deck  for  a  length  corresponding 
to  the  inner  bottom,  this  space  between  the  armor  deck  and  the 
deck  above  being  subdivided  by  water-tight  bulkheads  into  38  coal- 
bunkers,  exclusive  of  cofferdam  and  passages.  The  space  for- 
ward and  abaft  these  bunkers  is  subdivided  for  stores. 

A  conning-tower  8  inches  in  thickness  stands  in  a  commanding 
position,  having  a  tube  to  the  protective  deck  5  inches  in  thick- 
ness for  the  protection  of  speaking-tubes,  bell  wires,  etc. 

The  battery  of  the  vessel  comprises  eight  8-inch  B.  L.  R.  of  35 
calibers,  twelve  5-ineh  B.  L.  R.  rapid-fire  guns,  twelve  6-pounder 
rapid-fire  guns,  four  1-pounder  rapid-fire  guns,  and  four  machine 
guns.  The  8-inch  guns  are  mounted  in  four  barbette  turrets, 
placed  one  forward  and  one  aft  on  the  center  line  of  vessel,  and 
one  on  either  side  amidships.  The  guns  in  the  turrets  on  the 
center  line  of  the  ship  have  a  train  of  310  degrees;  those  in  the 
side  turrets  fire  from  right  ahead  to  right  astern  or  train  through 
an  arc  of  180  degrees  each,  and  it  was  partly  to  obtain  this  desir- 
able feature  that  the  sides  of  the  hull  were  given  the  "tumble 
home"  so  noticeable  in  Fig.  3.  Thus  six  8-inch  guns  can  be 
trained  simultaneously  in  any  desired  direction.  The  centers  of 
the  side  turrets  are  distant  from  the  center  line  of  the  vessel  about 
33  feet.  The  armor  forming  the  barbettes,  which  will  protect 
the  carriages,  platforms  and  turret  machinery  are  8  inches  m 
thickness  for  a  portion  at  least  equivalent  to  the  train  of  the  guns 
of  the  respective  turrets,  the  remaining  portions  being  reduced  to 
4  inches  in  thickness.  Under  the  turrets  there  will  be  placed  3- 
inch  armor  supporting  tubes  which  will  also  protect  the  ammu- 
nition hoist.    The  armor  of  the  turrets  is  5^  inches  in  thickness. 

The  Sinch  guns  are  protected  by  fixed  segmental  shields  5 
inches  in  thickness.  The  crews  of  these  guns  are  further  pro- 
tected from  explosive  shells  by  splinter  bulkheads  H  inches  in 
thickness.  Protection  is  afforded  the  smaller  guns  by  shields  and 
extra  side  plating. 

The  forward  and  starboard  turrets  of  the  ship  are  operated  by 
electricity,  and  the  port  and  aft  turrets  by  steam.  As  this  is  the 
first  time  that  electricity  has  been  used  for  this  purpose  in  the 
United  States  Navy,  the  operation  of  the  electric  machinery  for 
the  turrets  will  be  watched  with  interest. 

The  torpedo  outfit  consists  of  five  torpedo  tubes,  one  in  the  bow 
and  two  on  each  side,  six  Whitehead  torpedoes  and  a  suitable 
allowance  of  gun-cotton  for  mines  and  miscellaneous  purposes. 

Distilling  apparatus  and  evaporators  supply  fresh  water,  the 
capacity  of  the  evaporating  plant  being  10,000  gallons  per  day.  A 
one-ton  Allen  ice  machine  is  also  installed  on  the  boat. 

The  electric  current  for  lighting  is  supplied  by  three  dynamos, 
and  a  fourth  supplies  the  current  for  operating  the  turrets.  The 
steam  steering  gear  is  novel  in  that  it  is  electrically  controlled, 
that  is,  the  connections  to  the  steam  steering  engines  from  the 
conning-tower  are  electrical.  Dot  mechanical. 

The  ship  will  have  a  radius  of  action  atfull  speed  of  1 ,758  knots, 
and  a  radius  of  action  at  10  knots  of  6,088  knqts.  The  comple- 
ment of  officers  and  men  will  be  561  persons. 

The  many  steps  in  the  advancement  of  marine  engineering  and 
naval  construction  have  followed  each  other  so  closely  in  the  last 
few  decades  that  few  of  us  stop  to  think  of  how  much  Las  been 
accomplished  in  a  short  time.  To  illustrate  the  rapidity  of  this 
progress  we  have  reproduced,  in  Figs.  3  and  4,  a  photograph  and 
cross-section  of  the  old  United  States  sloop-of-war  BrooMijn,  these 
engravings  being  on  the  same  scale  as  those  of  the  new  Brooklyn. 
In  Fig.  2  the  engines  are  shown  as  they  appear  looking  aft,  but 
we  have  added  in  dotted  lines  the  amidship  turrets,  guns,  etc., 
also  the  amidship  section  to  make  possible  a  comparison  with  Fig. 


4.  A  correct  idea  is  therefore  obtained  as  to  the  relative  size  of  the 
two  boats,  and  their  cross-sections  also  give  a  somewhat  imperfect 
idea  of  the  difference  in  the  magnitude  of  the  propelling  machin- 
ery. In  comparing  the  two  cross-sections  the  reader  has  to  bear 
in  mind  that  there  are  twice  as  many  engines  on  the  new 
Brooklyn,  as  seen  in  Fig.  3  ;  there  are  also  seven  boilers  on  the 
new,  as  against  three  on  the  old,  to  say  nothing  of  electric-light- 
ing plants,  refrigerating  and  evaporating  machinery,  turret-turn- 
ing engines,  hydraulic  machinery,  steam  steering  apparatus,  etc., 
etc.,  none  of  which  were  to  be  found  on  board  men-of-war  built 
40  years  ago. 

The  old  Brooklyn  was  built  in  1858,  and  cost  $417,921.  It  had 
auxiliary  steam  power  in  the  shape  of  a  double  horizontal  engine 
driving  a  single  screw.  The  steam  cylinders  were  61  inches  in 
diameter  and  33  inches  stroke.  The  principal  dimensions  were  as 
follows  :  Length  between  perpandiculars,  233  feet  4  inches  ; 
breadth,  43  feet  ;  mean  draft,  19  feet  6  inches  ;  displacement, 
3,000  tons  ;  indicated  horse-power,  1,116  ;  speed,  10  knots  ;  coal 
capacity,  300  tons.  Complement:  Officers,  23;  men,  368;  total,  391. 

After  a  most  creditable  career  the  boat  was  sold  in  1891  for  .fKB, 128 

A  brief  study  of  the  two  sets  of  engravings  accompanying  this 
article  will  not  only  impress  upon  any  thoughtful  person  the 
great  changes  introduced  in  less  than  40  years  into  naval  warfare 
by  modern  guns  and  armor  and  by  the  use  of  steam  for  the  pro- 
pelling power,  but  ought  to  convince  every  reader  in  an  equally 
impressive  manner  of  the  reliance  which  must  be  placed  upon  the 
engineer  officers  iu  designing,  building  and  operating  these  mod- 
ern vessels.  The  engineer,  though  at  present  not  accorded  his 
proper  status  in  official  circles,  is  the  leading  spirit  in  all  this 
work.  Without  him  such  marvelous  vessels  could  not  be  built,  and 
if  built  could  not  be  operated  for  a  single  day. 

We  are  indebted  to  Commodore  Melville,  Chief  of  the  Bureau  of 
Steam  Engineering,  U.  S.  N.;  Commodore  Hichborn,  Chief  of  the 
Bureau  of  Construction,  U.  S.  N.,  and  Mr.  W.  H.  Ross,  of  Phila- 
delphia, for  the  drawings  and  photographs  from  which  our  en- 
gravings were  made. 
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(Continued  from  page  217.) 

FREIGHT   TRUCKS— (CONTINUED). 

To  relieve  the  body  of  the  car  from  shocks  due  to  running  over 
rough  places  in  the  track,  springs  are  introduced  between  the 
spring-plank  and  the  truck  bolster.  Steel  springs,  both  of  the 
coil  and  the  elliptic  pattern,  are  used  for  this  purpose  ;  the  use  of 
the  latter  is,  however,  almost  entirely  confined  to  live  stock  and 
other  cars  on  which  it  is  desired  to  obtain  a  more  than  usually  easy 
motion.  The  bolster  springs  are  placed  as  nearly  as  possible  on 
the  line  of  the  archbars,  so  as  to  relieve  the  spring-plank  of 
undue  strains,  and  they  are  kept  in  place  by  being  set  in  pockets 
which  in  their  turn  are  fastened  to  either  spring-plank  or  truck- 
bolster,  or  merely  rest  on  the  former,  dowels  or  lugs  being  pro- 
vided to  prevent  their  displacement. 

Spiral  springs  are  usually  arranged  in  groups,  varying  in  num- 
ber from  three  to  six,  or  even  more  springs  to  each  group,  four 
being  the  usual  number  for  modern  cars.  The  springs  are  of 
such  capacity  that  they  are  slightly  compressed  with  the  weight 
of  the  car  body  empty,  and  the  total  capacity  is  somewhat  in  ex- 
cess over  the  pressure  that  can  be  brought  to  bear  on  each  spring 
when  the  car  is  fully  loaded.  Single  coil  springs  are  generally 
used  for  each  member  of  the  group  and  the  diameter  of  the  steel 
from  which  they  are  made  varies  from  |  to  H  inches,  1  inch 
being  the  usual  size.  Springs  made  from  steel,  the  section  of 
which  is  not  a  circle,  are  used  somewhat,  but  very  little  on  re- 
cently built  cars.  The  diameter  of  the  bolster  springs  usually 
runs  from  5  to  6  inches  and  their  length  from  6  to  7  inches,  where 
four  spring  are  used  to  each  group. 

With  the  modern  large  cars,  the  load  which  can  be  carried  is 
about  twice  the  weight  of  the  car  or  over  three  times  the  weight 
of  the  body  alone,  and  the  compression  of  the  springs  is  there- 
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fore  considerable  when  the  car  is  loaded,   if  the  spring  is  light 
enough  to  give  an  easy  motion  when  the  car  is  empty. 

To  obtain  a  spring  which  has  a  mmimum  resistance  under  a 
light  weight  and  a  much  larger  one  under  a  heavy  load,  two  coils 
can  be  used  for  each  member  of  the  'group,  the  inner  coil  being 
made  shorter  than  the  outer  one,  so  that  it  will  not  be  under  any 
strain  until  the  outer  coil  has  been  compressed  a  certam  amount. 


'FIG.  42 

say  slightly  over  the  compression  due  to  the  weight  of   the    car 
body  alone. 
Such  a  spring  is  shown  in   Fig.  43,  where  A  A  are  the  outer 


coils,  6  inches  in  diameter  and  6  inches  long,  made  of  1-inch 
diameter  steel  wire  ;  there  are  4  spiings  to  a  group,  which  are 
held  in  place  by  the  two  malleable  iron  or  pressed  steel  plates,  B 
and  C  which  are  fastened  together  by  the  bolts  and  nuts,  I)  D. 
The  inner  coils,  ££,  are  3|  inches  iu  diameter  and  •'5|  inches 
long,  made  of  }  J -inch  steel,  and  held  between  the  lower  sprmg 
plate,  C,  and  cap,  F,  by  means  of  the  bolt,  O.  As  will  be  seen, 
this  spring  will  be  compressed  against  the  resistance  of  the  outer 
coil  alone  until  the  cap  i'' strikes  the  upper  spring-plate  B,  when 
the  inner  coil  comes  into  action,  as  well  as  the  outer  one,  increas- 
ing the  resistance  of  the  spring  about  double.  In  designing  a 
spring  like  this,  care  must  be  taken  that  the  bolts  D  and  O  are 
short  enough  so  that  they  will  not  interfere  with  the  spring  being 
being  compressed  to  its  full  capacity. 

TRUCK  BOLSTERS. 

Until  very  recently,  wood  was  almost  the  only  material 
used  for  truck  bolsters  of  freight  cars,  but  with  the  extensive 
introduction  of  iron  in  car  construction,  it  has  almost  super- 
seded wood  for  this  purpose,  at  least  on  a  number  of  large 
roads.  Iron  was  first  introduced  into  truck  bolsters  in  the  shape 
of  plates  inserted  into  the  bolster,  or  bolted  between  the  several 
parts  into  which  it  was  cut,  forming  the  so-called  sandwiched  or 
composite  bolster,  one  great  objection  to  which  is  that  the  wood 
shrinks  and  leaves  the  bolts  loose,  thereby  making  the  bolster 
weaker  perhaps  than  one  of  all  wood.      More  recently  arches  of 


FIG.  4-4 


S^^iC^.^I 


AND  RAILROAD  JOURNAL. 


253 


FIG. 49. 


\&     llpl 


m   Wf¥\        I 


flat  bars,  steel  castings  and  prf  ssed  steel  have  been  used  respect- 
ively for  truck  bolsters;  and  these  will  be  described  individually. 
There  is  more  or  less  diversity  in  the  details  of  wooden  truck 
bolsters,  the  cross  section  being  the  same  on  hardly  any  two  roads, 
some  using  one  solid  piece  of  wood,  some  two  pieces  bolted  to- 
gether, and  others  again  introducing  flat  plates,  channel  bars  or 
I-beams,  those  without  any  iron  stiffeners  being  trussed  by  rods, 
Figs.  43,  44  and  45  show  a  good  form  of  the  latter,  which  will  fit 
the  truck  frame  illustrated  in  the  last  issue.  The  bolster  AA  is 
made  of  oak,  8i  by  13  inches  in  section,  and  is  cut  down  to  6i 
inches  deep  at  the  ends,  where  it  projects  through  between  the 
arch  bars  rnd  column  guiides.  It  is  trussed  by  means  of  truss- 
rods  BB,  li  inches  in  diameter,  with  the  ends  enlarged  to  If  inches. 
The  rods  are  bent  to  shape  and  then  inserted  in  place  through 
slots  cut  in  the  bottom  of  the  bolster,  which  are  filled  up  by  pieces 
of  wood,  after  the  rods  are  in  place.  On  the  lower  side  of  the 
bolster  the  rods  pass  under  cast-iron  posts  CC,  about  4  inches 
high,  two  to  each  rod;  the  ends  of  the  rods  pass  through  washers 
DD,  which  cover  the  ends  of  the  bolster  and  take  both  rods. 
These  washers  are  made  of  either  cast  or  malleable  iron  or  pressed 
steel. 

To  each  side  of  the  bolster  at  each  end  are  bolted  the  bolster 
guide  blocks  EE,  by  means  of  three  finch  bolts,  passing  through 
the  bolster  and  having  double  nuts.  The  bolster  is  gained  out  to 
receive  the  raised  part  of  this  casting,  the  correspondmg  de- 
pressed part  working  over  the  column  guide  bar,  and  keeping  the 
bolster  from  moving  laterally. 

The  truck  center  plate  FF  is  boiled  to  the  bolster  by  means  of 
four  ^inch  bolts,  and   is  provided  with  lugs  or  dowels  and  some- 


times with  flanges  on  its  side  to  prevent  its  displacement  and  to 
relieve  the  bolts. 

Different  stylesof  center  plates  are  in  use  which  were  explained, 
under  the  head  of  body  bolsters. 

The  side  bearings  GG  are  made  of  proper  height  to  allow  a 
space  of  from  i  to  i  inch  between  the  body  and  truck  side 
bearings  when  the  car  is  empty  and  on  a  straight  track,  and 
are  fastened  to  the  bolster  by  means  of  two  finch  bolts.  Other 
styles  of  side  bearings  are  in  use,  which  have  already  been  de- 
scribed under  the  head  of  body  bolsters. 

In  Figs.  46  and  47  is  shown  a  truck  bolster  made  of  bars  of  flat 
iron  bent  to  form  a  truss.  A  and  B  are  the  upper  and  lower  bars, 
made  of  i  and  f-inch  iron  respectively,  each  being  12  inches 
wide.  The  bars  are  bent  as  shown,  and  are  tied  together  by  |- 
inch  bolts  passing  through  malleable  iron  distance  pieces  C,  Dand 
E;  some  of  these  bolts  are  also  utilized  to  hold  the  centreplate  and 
side- bearings.  The  lower  bar  is  upset  on  the  ends,  forming  lugs 
for  the  upper  bar  to  bear  against.  There  is  considerable  strain  on 
the  bolts  in  this  construction,  and  it  has  been  found  necessary  to 
make  the  fit  in  the  holes  a  good  one  to  prevent  their  breaking. 
The  two  bolts  in  the  outer  ends  should  be  turned  and  driven  in. 

The  ends  of  the  bolster  are  provided  with  malleable  castings 
FF,  paving  flanges  which  guide  the  bolster  in  its  vertical  motion 
on  the  bolster  column,  and  also  have  pockets  on  their  lower  sides 
for  the  bolster  springs  to  rest  in.  Side  bearings  GG  and  center 
H  are  provided  as  usual. 

Cast  steel  is  used  to  some  extent  for  truck  bolsters,  and  the  cross- 
sections  having  the  maximum  strength  for  the  minimum  weight 
are  adopted,  which  are  the  channel  bar  and  the  I-beam  sections, 
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Figs.  48  and  49  showiag  one  of  the  latter  kind,  tlie  section  being 
shown  at  .4.  The  spring  pockets  DD  and  guides  for  the  column 
bars  EE  are  cast  in  one  piece  with  the  bolster  and  the  center 
plate  f  and  side  bearings  GO  are  sometimes  also  made  part  of 
the  same  casting,  although  usually  they  are  bolted  on,  so  that 
their  height  may  be  adjusted  when  it  is  necessary  to  change  the 
height  of  the  car.  The  center  plate  shown  has  a  hub  on  the 
bottom,  around  the  center-pin  hole,  which  rests  in  a  correspond- 
ing recess  in  the  bolster,  and  thereby  relieves  the  bolts  of  con- 
siderable strain. 

The  bolster  shown  in  Figs.  oO,  .51  and  .52  is  made  entirely  of 
pressed  steel,  riveted  together  by  i-inch  rivets.  The  two  sides 
AA  are  pressed  in  the  shape  of  channels  and  are  connected  by 
means  of  center  braces  Baud  C,  and  end  braces  DD  and  EE.  The 
bolster  guide  blocks  FF  are  also  made  of  pressed  steel  and 
riveted  in  place.  A  spring  plate  GG  is  riveted  on  the  lower  side 
of  each  end,  where  it  rests  on  the  bolster  springs.  Side  bearings 
H  H  and  center  plate  /  of  pressed  steel  are  also  riveted  on  and 
assist  to  tie  together  the  two  sides  of  the  bolster. 
{To  he  Continued.) 


The  Effect  of  High  Rates  of  Combustion  Upon  the  EfBciency 
of  Locomotive  Boilers.* 


BY   PROF.    W.    F.    M.    GOSS. 

The  experiments  with  wtiich  this  paper  is  coQcerned  were  carried 
out  a  few  months  ago  in  the  locomotive  laboratory  of  Purdue  Univer- 
sity. They  are  here  presented  by  a  brief  and  very  general  descrip- 
tion of  the  work,  together  with  a  discussion  of  some  of  its  most 
significant  results,  and  by  two  appendices  which  give  the  more 
technical  descriptions.  Appendix  I  dealing  with  the  apparatus  and 
methods  employed,  and  Appendix  11  giving  a  summary  of  all  ob- 
served and  calculated  data. 

The  problem  to  be  studied  by  means  of  the  experiments  will  be 
more  readily  appreciated  if  it  is  remembered  that  the  boiler  of  any 
given  locomotive  is  most  efficient  when  worked  at  the  lowest  power 
practicable;  that,  is  when  the  rate  of  combustion  in  its  firebox 
is  minimum.  For  the  development  of  a  higher  power,  the  rate  of 
combustion  must  be  increased,  and,  as  a  result,  the  efficiency  of  the 
boiler  is  lowered. 

The  relation  between  the  rate  of  combustion  and  the  weight  of 
water  per  pound  of  coal  for  the  Purdue  locomotive  "Schenectady,' 
while  using  Brazil  block  coal,  is  shown  by  Fig.  l.t  From  this  dia- 
gram it  appears  that  when  coal  is  burned  at  the  rate  of  50  pounds 
per  square  foot  of  grate  per  hour,  eight  pounds  of  water  are  evap. 
porated  for  each  pound  of  coal ;  while  if  the  rate  of  combustion  is 
Increased  to  180  pounds  per  foot  of  grate,  the  evaporation  falls  to 
about  live  pounds— a  loss  in  water  evaporated  per  pound  of  coal  of 
nearly  40  per  cent.  This  loss  may  be  due  to  a  failure  of  the  heating 
surfaces  to  absorb  properly  the  increased  volume  of  heat  passing 
over  them,  or  to  the  imperfect  combustion  of  the  fuel  upon  the 
grate,  or  it  may  be  due  to  a  combination  of  these  causes. 

That  a  portion  of  the  loss  occurs  along  the  heating  surfaces  hardly 
admits  of  question,  since  it  is  well  known  that  any  increase  in  the 
rate  of  combustion  results  in  a  rise  in  the  temperature  of  the 
sraokebox  gases;  but  whether,  under  ordinary  conditions,  any  con- 
siderable portion  of  the  loss  shown  by  Fig.  1  is  due  to  imperfect 
combustion,  has  not  been  demonstrated, J  and  it  is  this  question  es- 
pecially that  the  present  paper  attempts  to  treat. 

The  importance  of  the  subject  is  emphasized  by  the  varying 
practice  of  locomotive  designers,  who,  in  some  cases,  have  so  de- 
signed large  boilers  as  to  allow  a  large  grate,  while  in  others  they 
have  been  content  to  use  a  grate  of  moderate  size,  upon  which  they 
have  forced  the  combustion  beyond  limits  which  had  hitherto  been 
customary. 

It  will  be  seen  that  a  separation  of  the  losses  which  may  occur 
at  the  grate  from  those  which  take  place  along  the  heating  surface 
could  not  be  accomplished  by  boiler  tests  alone,  because  the  results 
of  such  tests  give  the  combined  effect  of  both  these  losses.  There 
are  two  variables  involved,  and  in  order  that  either  may  be  deter- 


♦  From  a  paper  r'?ad  before  the  New  York  Railroad  Club  Sept.  17  I89G 

♦  KiK.  1  is  reproduced  from  the  Proceedings  of  the  Western  Kaihvav 
Club,  1895. 

J  ibis  question  has  been  very  ably  discussed  by  Mr.  W.  U.  Marshall  in 
an  editorial  which  appeared  in  the  January  (1S9B)  number  of  the  RaUuntj 
Master  Mechanic. 


mined  one  must  be  given  a  constant  value.  In  the  tests  described, 
action  along  the  beating  surface  was  maintained  constant,  while 
conditions  at  the  grate  were  varied. 

As  a  preliminary  step,  a  number  of  tests  were  outlined  in  which 
the  total  weight  of  fuel  fired  was  to  be  constant  throughout  the 
series,  while  the  rate  of  combustion  was  to  be  made  different  for 
each  test  by  changing  the  area  of  grate.  It  is  evident  that  if  the 
action  at  the  grate  were  equally  eflicient  during  the  several  tests — 
that  is,  for  different  rates  of  combustion— this  propision  would 
cause  the  same  volume  of  heat  to  pass  over  the  heating  surfaces  of 
the  boiler,  and  hence  would  produce  the  same  evaporation  and  the 
same  smokebox  temperature.  If,  on  the  other  hand,  the  combus- 
tion should  prove  less  efficient  for  any  one  test  than  for  others,  a 
smaller  volume  of  heat  would  sweep  the  heating  surface,  less  water 
would  be  evaporated,  and  the  smokebox  temperature  would  proba- 
bly be  lower. 

The  outline  provided  for  all  observations  usual  in  boiler  testing, 
and,  in  addition  to  these,  for  a  determination  of  the  weight  of  fuel 
lost  in  the  form  of  sparkS;  and  for  chemical  analyses  of  the  fuel 
used,  of  the  sparks  caught  and  of  the  smokebox  gases.  A  more 
complete  description  of  the  apparatus  used  and  the  methods  em- 
ployed will  be  found  in  Appendix  I. 

The  first  test  was  run  with  the  locomotive  under  normal  conditions. 
The  wholegrate  was  covered  with  fuel,  the  throttle  was  fully  open, 
the  cut-off  approximately  6  inches,  and  the  load  such  as  to  make 
the  speed  25  miles  per  hour.  These  conditions  gave  a  rate  of  com- 
bustion of  61  pounds  of  coal  per  square  foot  of  grate  per  hour. 
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In  preparation  for  the  second  test,  one-quarter  of  the  grate  was 
made  non-effective,  or  "deadened"  by  a  covering  of  fire-brick.  The 
exhaust  tip  was  reduced,  so  that,  while  the  engine  was  running  as 
before  and  using  approximately  the  same  amount  of  steam,  the 
same  total  weight  of  fuel  could  be  burned  on  the  reduced  grate  as 
in  the  first  test  had  been  burned  on  the  whole  grate.  Trial  tests 
were  run  until  it  was  known  that  the  changes  made  would  permit 
the  desired  conditions  to  be  maintained.  The  rate  of  combustion 
in  this  test  was  84  pounds  per  square  foot  of  grate  area. 

In  preparation  for  the  the  third  test,  the  grate  surface  was  re- 
duced to  half  its  original  area,  and  the  rate  of  combustion  was  in- 
creased to  124  pounds  per  square  foot  of  grate  area;  and  during  the 
fourth  test  only  one-quarter  of  the  original  grate  was  used,  the 
combustion  in  this  case  rising  to  241  pounds  per  square  toot  of  grate 
surface. 

It  should  be  evident  from  what  precedes  that  the  prescribed  con- 
ditions were  designed  to  make  each  test  a  duplicate  of  every  other 
test,  excepting  in  the  matter  of  grate  area,  this  being  the  one  vari- 
able for  the  series. 

The  coal  used  in  the  several  tests  was  of  uniform  quality,  the 
the  chemical  analyses  (Appendix  II.)  showing  no  greater  variation 
than  might  occur  in  different  samples  from  a  single  shipment.  The 
maximum  weight  of  coal  fired  per  hour  in  any  test  was  1,087  and 
the  minimum  was  I,038j  a  difference  of  less  than  50  pounds  in  more 
than  1.000,  while  the  variation  during  three  of  the  four  tests  does 
not  exceed  1.2  per  cent,  of  the  weight  fired.  All  firing  was 
done  by  one  man,  the  attendants  engaged  in  taking  the 
more  important  observations  were  the  same  for.  all  tests,    and 
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all  external  conditions  affecting  the  action  of  the  boiler  were  uni- 
form throughout  the  series. 

The  one  variable  for  the  series— namely,  a  different  rate  of  com- 
bustion, was  secured  by  keeping  constant  the  weight  of  coal  fired 
and  by  varying  the  area  of  the  gra^e.  There  were  burned  each  hour 
on  each  square  foot  of  eft'ective  grate  surface,  61  pounds  during  the 
first  test,  84  during  the  second,  124  during  the  third  and  HI  during 
the  fourth.  These  values  more  than  cover  the'entire  range  of  rates 
usual  in  locomotives. 

Evidence  of  losses  at  the  grate  with  increased  rates  of  combustion 
is  to  be  found  in  the  record  of  water  evaporatea  per  pound  of  coal, 
which,  for  the  several  tests,  is  as  follow?: 

1.  Number  of  test 12  3  i 

15.  Rale  of  combustion;  pounds  of  coal  per 

foot  of  grate  surface 61         81  124  2ll 

.50.  Equivalent  evaporation   from   and  at 
'212  degrees   Fahr.;    pounds  of  water 

per  pound  of  coal 8. 26      7.87  7.52  6  67 

Loss  cf  evaporation  in   terms    of    the 
evaporatioQ  for  test  No.  1 4.7  9.0  19.2 

In  consideration  of  all  the  conditions  governing  the  experiments, 
it  would  .seem  fair  to  assume  that  the  decrease  of  19  percent,  in  the 
weight  of  water  evaporated,  a  result  which  comes  from  increasing 
the  rate  of  combustion  from  61  to  241,  is  a  loss  which  occurs  wholly 
at  the  grate.* 

The  preceding  paragraph  exhibits  a  measure  of  the  loss  which 
occurred  at  the  grate  of  the  boiler  tested,  when  the  rata  of  com- 
bustion was  increased  above  61  pounds.  A  large  fraction  of  this 
loss  is  to  be  accounted  for  by  the  escape  of  sparks,  and  it  is  signiQ- 
cant  that,  as  the  sparks  increase  in  volume,  'their  heating  value 
also  increases.    (Item  34.) 

By  reducing  the  weight  of  sparks  to  an  equivalent  weight  of  coal, 
on  the  basis  of  their  relative  heating  value,  it  is  possible  to  make 
the  following  comparison: 

1.    NumberofTest 12  3  4 

15.    Rate  of  combustion 64  84  121  211 

14.    Total  pounds  of  coal  per  hour 1,071  1,078  1,086  1,038 

Total  pounds  of  sparks  per  hour..  .  61.5  95.1  128.6  176.3 
Pounds  of  coal  equivalent  to  spark 

losses  per  hour 46  77  HI  161 

Value  of  spark  losses  in  per  cent, 

ofcoalflred 4.3  7.2  10  2  13.5 

According  to  popular  judgment,  the  loss  of  heat  by  sparks  has 
always  appeared  small  ;  while  the  data  show  that  under  conditions 
which  are  now  common,  it  may  represent  more  than  10  per  cent,  of 
the  fuel  value  of  coal  fired.  It  is  evident,  however,  that  these 
losses  will  in  general  depend  very  much  upon  the  quality  of  coal 
and  it  should  be  noted  that  the  Brazil  block  which  was  used  in  the 
tests  under  consideration  is  quite  friable. 

Without  attempting  a  full  discussion  of  the  analyses  of  the 
smokebox  gases  (Items  37-41),  attention  may  be  directed  to  two  im- 
portant facts.  These  are,  first,  the  large  percentage  of  oxygen 
shown,  indicating  asupply  of  air  greatly  in  excess  of  that  required 
for  combustion;  and,  secondly,  the  absence  of  carbon-monoxide  (CO) 
in  all  excepting  the  last  test. 

All  air  admitted  to  the  furnace  in  excess  of  that  required  for 
eombustion  is  heated  from  the  temperature  of  the  atmosphere  to 
that  of  the  smokebox,  and  by  this  process  heat  is  taken  from  the 
furnace.  As  the  data  show  an  increasing  amount  of  air  during  the 
third  and  fourth  tests  of  the  series,  it  would  appear  that  this 
cause  must  have  operated  to  reduce  the  performance  of  the  boiler 
as  the  rate  of  combustion  was  increased. 

The  presence  of  carbon-monoxide  (CO)  in  the  smokebox  gases  is 
accepted  as  proof  of  imperfect  combustion.  This  gas,  as  already 
noted,  occurs  only  in  Test  No.  4.  It  has  long  been  supposed  that 
its  formation  is  due  thick  firing,  and  its  failure  to  burn  after  it  is 
formed  to  deficient  air  supply,  or  to  a  temperature  too  low  to  ig- 
nite it.  Upon  this  theory,  its  presence  in  Test  No.  4,  and  its  absence 
in  the  other  three,  are  difficult  to  explain. 

In  contradiotion  of  the  old  theoi'y,  however,  Herr  R.  Ernslt  has 
recently  shown  that  the  amount  of  this  gas  (CO)  formed  in  the 
combustion  of  carbon  depends  upon  the  temperature  of  the  fire  ; 
that,  as  the  temperature  of  the  fire  is  increased,  a  larger  proportion 
of  the  carbon  is  converted  into  CO,  until  under  very  high  rates  of 
combustion,  or,  more  specifically,  when  the  temperature  of  the  fire 

*  The  fact  that  the  plan  of  the  tests  did  not  allow  the  boiler  to  develop 
the  same  power  during  all  tests,  may  give  rise  to  a  question  concerning 
the  accuracy  of  tbis  statement;  it  may  be  said  that  a  portion  of  the  etfects 
produced  is  due  to  changes  in  power,  .\gainst  such  an  objection,  it  may  be 
urged  thai  changes  in  power  were  comparatively  slight,  and  it  can  be 
shown  that  their  influence  would  diminish,  rather  than  increase,  the  dif- 
ference in  the  observed  results.  It  is,  therefore,  safe  to  say  that  the  losses 
at  the  grate  are  not  less  than  those  given. 

t  "The  Principles  of  Combustion,"  a  paper  by  R.  Ernst,  published  as  an 
inaujur.il  dissertation  at  the  University  of  Giessen,  Hamburg,  1892.  (See 
The  Engineer,  London,  Aug.  4,  1893.) 


is  above  1,800  degrees  Fahr.,  the  first  process  of  combustion  is  the 
entire  conversion  of  the  carbon  into  this  gas.  He  has  also  shown 
that  this  gas  will  not  burn,  even  in  the  presence  of  air,  solongas  its 
temperature  is  above  1,800  degrees  Fahr.;  it  must  be  cooled  before 
it  will  burn.  Herr  Ernst  argues  that,  for  high  rates  of  combustion, 
there  should  be  a  rapid  transfer  of  the  heat  liberated  from  the  com- 
bustion chamber,  in  order  that  the  carbon-monoxide  formed  may  be 
sufficiently  reduced  in  temperature  to  burn.  This  theory  points  to 
the  possibility  of  heavy  losses  through  the  formation  and  non-com- 
bustion of  carbon-monoxide  in  the  locomotive  firebox,  in  which  very 
high  rates  of  combustion  are  maintained,  but  the  results  of  the  Pur- 
due experiments  are  reassuring.  It  must  be  admitted,  however, 
that  the  relation  of  grate  surface  to  firebox  volume,  during  all 
but  the  first  test,  gave  conditions  which  more  nearly  satisfy 
those  prescribed  by  Herr  Ernst  than  would  exist  had  the  same 
rates  of  combustion  been  maintained  on  a  full  grate.  On  the  other 
hand,  it  may  be  urged  that  the  rate  of  combustion  maintained  in 
Test  No.  4  was  higher  than  any  which  can  be  found  in  practice,  a 
condition  which  would  tend  to  neutralize  the  advantage  of  a  large 
firebox.  But,  theory  aside,  the  fact  remains  that  the  tests  show 
very  small  losses  by  imperfect  combustion,  even  when  the  rate  of 
combustion  is  highest.* 

CONCL0SIONS. 

The  results  show  that  the  most  efficient  furnace  action  accom- 
panies the  lowest  rates  of  combustion ;  and  while  the  precise  re- 
lationships established  by  the  experiments  may  not  hold  for  fuel 
which  is  dift'erent  from  that  employed,  nevertheless  they  enforce 
the  general  conclusion  that  very  high  rates  of  combustion  are  not 
desirable,  and,  consequently,  that  the  grate  of  a  locomotive  should 
be  made  so  large  that  exceptionally  high  rates  will  not  be  neces- 
sary. They  emphasize,  also,  the  importance  of  spark  losses,  which, 
during  the  experiments  under  discussion,  practically  equalled  in 
value  all  other  losses  occurring  at  the  grate. 

Leaving  the  conditions  peculiar  to  the  experiments,  and  assum- 
ing that  the  results  obtained  from  them  may  be  applied  to  the  loco- 
motive "Schenectady,"  when  working  under  normal  conditions,  we 
find  that  the  losses  in  evaporative  efficiency  which  occur  when  the 
rate  of  combustion  is  increased  above  .50  pounds  may  be  accounted 
for  approximately  as  follows :  The  relation  between  the  rate  of 
combustion  and  the  water  evaporated  per  pound  of  coal,  under  nor- 
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mal  conditions,  is  represented  by  the  line  a  h.  Fig.  2.  If  it  could  be 
assumed  that  the  heat  developed  in  the  furnace  would  be  absorbed 
with  the  same  degree  of  completeness  for  all  rates  of  combustion, 
the  evaporation  would  rise  to  the  line  a  c:  if  in  addition  to  this  it 
could  also  be  assumed  that  there  were  no  spark  losses, the  evaporation 
would  rise  to  the  line  «  d :  finally,  if,  in  addition  to  these,  it  could 
be  assumed  that  there  were  no  losses  by  the  excessive  admission 
of  air,  or  by  Incomplete  combustion,  then  the  evapoiation  would 
remain  constant  for  all  rates  of  combustion,  and  would  be  repre- 
sented by  the  line  a  e. 

That  is,  with  the  boiler  under  normal  cond.^.ihs,  the  area  abc 
represents  the  loss  occasioned  by  deficient  heating  surface,  the  area 

*  In  a  list  of  nine  analyses  of  locomotive  smokebox  gases,  selected  by 
Mr.  Kent  from  a  large  number  made  by  Mr.  P.  H.  Dudley,  three  exhibit 
CO.    The  amount  varies  from  one  per  cent,  to  2.5  per  cent. 
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Boiler  and  Grates  Used  in  Testing  Efficiency  of  Different  Rates  of  Combustion. 


a  c  d  that  occasioned  by  spark  losses,  and  the  area  n  d  e  that  occa- 
sioned by  excessive  amounts  of  air  and  by  imperfect  combustion. 

APPENDIX  I. 

APPARATDS   AND   METHODS. 

The  experiments  discussed  in  the  foregoing  paper  were  conducted 
by  Mr.  Alfred  R.  Kipp,  in  conjunction  with  Mr.  Richard  A.  Smart^ 
who,  as  Instructor  in  the  Engineering  Laboratory,  had  immediate 
charge  of  the  work.  All  chemical  analyses  were  made  by  Mr. 
Charles  D.  Test,  under  the  direction  of  Prof.  W.  E.  Stone,  in  charge 
of  the  Purdue  Chemical  Department. 

The  apparatus  employed  constitutes  a  portion  of  the  permanent 
equipment  of  the  locomotive  laboratory  of  Purdue  University,  but 
this  experimental  locomotive  plant  has  been  so  many  times  de- 
scribed that  it  does  not  in  this  place  require  special  description. 
The  locomotive  is  of  the  eight-wheeled  type,  with  17  by  24  inch 
cylinders,  and  weighs  85,003  pounds.  The  boiler,  with  which  the 
present  work  especially  concerns  itself,  is  shown  in  outline  bv 
Fig.  3. 

The  deadening,  which  was  employed  to  cut  out  portions  of  the 
grate,  was  of  brick  laid  up  in  fire-clay,  the  effect  being  to  make  the 
covered  portions  of  the  grate  as  nearly  air-tight  as  possible.  The 
material  extended  across  the  breadth  of  the  firebox,  the  sections  of 
the  grate  covered  being  disconnected  from  the  rocking  mechanism, 
so  that  the  remainder  could  be  used  with  undiminished  efiect.  Its 
distribution  during  the  several  tests  is  shown  by  Figs.  4,  0  and  6,  re- 
spectively. 

Early  in  the  second  test,  ash  piled  up  on  the  deadening,  as  indi. 
cated  by  the  line  ah,  Fig.  4;  but  as  the  accumulation  did  not  reach 
the  lower  tubes,  it  was  not  dislodged.  At  the  end  of  the  test, 
everything  in  the  firebox  which  was  not  coal  was  credited  to  ash. 
During  the  third  test  there  was  less  of  this  deposit,  and  during 
the  fourth  still  less,  an  effect  probably  due  to  the  presence  of  a 
stronger  draft. 

The  thickness  of  fire  for  each  test  was  not  greater  than  was 
necessary  to  the  easy  maintenance  of  the  steam  pressure.  The 
firing  was  always  at  regular  intervals,  and  usually  only  three 
shovelfuls  were  thrown  in  at  one  time.  In  the  fourth  test  the 
thickness  of  the  fire  equaled  that  of  the  deadening  (Fig.  6). 

The  samples  of  smokebox  gases  for  analyses  were  drawn  from  a 
point  near  the  center  of  the  smokebox.  Ten  minutes  were  occupied 
in  obtaining  the  sample,  a  period  sufficiently  long  to  cover  all  con- 
ditions of  fire. 


The  smokebox  temperatures  were  obtained  by  means  of  a  Le 
Chatelier  pyrometer,  an  instrument  constructed  on  the  thermo- 
pile and  galvanometer  piinciple,  and  which,  for  comparative  work, 
is  very  reliable.  The  differences  in  temperature  recorded  are  prob- 
ably correct  within  less  than  one  per  cent. 

The  weight  of  sparks  or  cinders  passing  the  heating  surface  is 
the  sum  of  those  caught  in  the  front  end  of  the  locomotive  and 
those  passing  out  at  the  top  of  the  stack.  The  sparks  whicli  ac- 
cumulated in  the  front  end  %vere  easily  collected  and  weighed.  Of 
those  which  passed  out  of  the  stack,  a  portion  only  were  collected, 
the  sample  being  so  chosen  as  to  serve  as  a  basis  from  which  the 
value  of  the  whole  could  be  estimated.  The  apparatus  employed 
in  this  latter  process  is  shown  by  Fig.  7.  It  consists  of  an  inverted 
U-tube  of  galvanized  iron,  securely  fastened  to  a  movable  frame, 
by  means  of  which  the  tip,  which  constitutes  one  extremity  of 
the  tube,  can  be  pro,iected  across  the  top  of  the  locomotive 
smokestack.  The  outer  end  of  the  tube  may  thus  be  made  com- 
pletely to  intercept  a  portion   of    the  stream   issuing   from    the 
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Fig.  7.     Spark  Trap. 

stack,  and  the  continuous  action  of  this  stream  is  sufficient  to 
drive  the  intercepted  portion  through  the  cube  and  out  at  the 
other  end.  The  gases  pa'^sing  the  tube  bear  the  sparks  on  their 
current,  and  they  are  collected  in  a  bucket  set  to  entrap  them' 
Reference  marks  upon  the  sliding  and  the  fixed  frames  permit  the 
tubes  to  be  placed  in  definite  locations  relative  to  the  center  of 
the  stack.  This  device,  when  in  service,  catches  everything  ex- 
cepting the  lightest  soot,  which  is  allowed  to  escape  unaccounted 
for. 

After  assuming  the  cross-section  of  the  stream  issuing  from  the 
stack  to  be  cut  up,  by  a  series  of  concentric  circles,  into  one  circular 
and  several  annular  areas,  as  shown  by  Fig.  8,  the  small  end  of  the 
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U-tube  wa3  placed  in  the  position  marked  I  and  held  there  for  30 
minutes,  the  sparks  collected  durln;;  this  interval  being  credited  to 
this  position.  The  tube  was  then  moved  to  the  position  II,  where 
it  remained  for  another  period  of  30  minutes.  In  like  manner,  it 
was  made  to  occupy,  successively,  the  positions  ///  and  IV,  and 
also  the  positions  /,,  //,,  ///,  and  /r,,the  weight  of  sparks  caught 
during  each  interval  being  credited  to  the  corresponding  position 
occupied  by  the  small  end  of  the  tube.  This  end  of  the  tube 
had  an  area  of  one  square  inch,  and  it  was  assumed 
that  the  average  weight  of  sparks  passing  the  tube  while  in 
the  positions  I  and  /i,  would  be  the  same  as  that  passing 
every  square  inch  in  the  annular  space  in  which  these  posi" 
tions  are  located.  For  example,  the  outer  annular  area,  in  which 
/  and  /j  are  located,  contains  88  square  inches.  If,  in  half  an  hoar, 
0.5  pound  was  collected  by  the  tube  in  the  position  /,  and  in  an' 
other  half  hour  0.3  pound  was  collected  from  the  position  1^,  the  sum 
of  these  two  weights,  or  0.8  pound,  collected  during  a  period  of  one 
hour  would  be  the  average  weight  per  square  inch  per  hour  col- 
lected from  the  two  positions,  and  the  weight  for  the  whole  out- 
side annular  area  would  be  0.8  times  88,  the  number  of  square 
irches,  or  70.4  pounds  per  hour.  A  similar  e.xperiment  and  calcu. 
lation  gave  the  weight  per  hour  delivered  by  each  of  the  other  an- 
nular areas  J/ and  7i/,  and  by  the  circular  area /F.  The  sum  of 
these  separate  determinations  was  assumed  to  be  the  total  weight 
of  sparks  per  hour  delivered  from  the  stack. 

Other  accessory  apparatus  eninloyed  was  such  as  is  commonly 
u  ed  in  boiler  testing,  and  therefore  need  not  be  described. 

The  engin"s  of  the  locomotive  were  not  involved  in  the  tests,  ex- 
cepting as  they  served  to  shake  the  boiler,  to  furnish  draft  and  to 
consume  the  steam  generated.  While  the  speed  was  varied  slightly 
in  different  tests  as  a  means  by  which  desired  rates  of  combustion 
■  might  be  the  more  readily  secured,  it  was  approximately  35  miles 
per  hour  for  all  tests.  The  running  for  each  test,  therefore,  was 
equivalent  to  150  miles. 

In  running  the  tests,  regular  observations  were  made  at  the  be- 
ginning, and  at  five-miaute  intervals  thereafter,  giving  73  series  of 
observations,  upon  the  average  of  which  the  data  are  based.  Ex- 
ceptions to  this  rule  are,  however,  to  be  made  in  the  case  of  the 
spark  record,  to  which  reference  has  already  been  made,  and  in  the 
case  of  the  draft  record,  which  was  obtained  by  readings  each 
minute  during  the  first  30  minutes  of  every  hour. 

APPENDI.K  II. 

OBSERVED    AND    CALCULATEP    DATA. 


I 
Feb.   S. 

2 

Feb.  n. 

3 

Feb.  15. 

4 

FclT  22 

3.  Duration  of  test,  hours 

6. 

6. 

6. 

6. 

4.  Approximate  portion  of  whole 

Foil. 

[hr*..-f"i>'lh.. 

5.  Exact  area  of  effective  grate, 

17.50 

13.01 

S.74 

4  3' 

6.  Barometric  pressure,  pounds,. 

14  41 

1443 

14.34 

14.47 

Aiialysis  of  Coal* 

7.  Per  cent,  fixed  carbon 

49.05 

5i.«4 

51.09 

5>.59 

8.  Per  cent,  volatile  matter 

40.29 

39.00 

3S.93 

38.S7 

9.  Per  cent,  combined  moisture. . 

3-15 

3.02 

2.35 

3  44 

6.91 

5.54 

7.63 

6.10 

Coal  \Brazil  Block\ 

II.  Pound  fired 

6522. 

6628. 

6716. 

632S. 

12.  Weight  of  water  in  each  pound 

of  coal  fired 

0.012 

0.016 

0.030 

13.  Pounds  of  dry  coal  for  test. 

6.(43. 

6522. 

6514- 

6227. 

i+.  Pounds  of  dry  coal  per  hour. . 

1074. 

10S7. 

1086. 

15.  Pounds  of  dry  coal  per  hour 

per  square  foot  of  grate.  . . 

61.4 

83.5 

124.2 

16.  Pounds  of  combustible  for  test 

5792. 

5921. 

5856. 

5635. 

17.  Percentage  of  fixed  carbon  in 

coal,  dry  and  free  from  ash. 

56. 

57. 

-)7. 

57. 

iS.  Approximate  number  of  B.  T. 

U.  per poundof combustible. 

13800. 

14040. 

14040. 

14040. 

19.  Approximate  number  of  B.  T. 

U.  per  pound  of  dry  coal.  , 

1 30CO. 

13000. 

13000. 

20.  Theoretical  evaporation  from 

and  at  212'per  pound  of  dry 

coal 

13.46 

13.4'' 

13  46 

13  46 

Ash. 

21.  Pounds  of  dry  ash  in  ash-pan 

for  test 

446. 

396. 

297. 

104. 

22.  Pounds  of  ash  in  coal  fired  as 

shown  by  analysis  of  coal   . 

445- 

361. 

497. 

3S0. 

23.  Pounds    of    ash    by  analysis. 

minus  pounds  found  in  ash- 
pan  

—  I. 

—35- 

200. 

216. 

Analysis  of  Sparks.* 

24.  Per  cent,  of  fixed  carbon 

61.74 

64. SS 

71.32 

76.44 

''S    Per  cent,  volatile  matter 

4.36 

4.16 

3.45 

3.29 

26.  Per  cent,  combined  moisture. . 

1.82 

..S2 

27.  Per  cent,  ash 

32.08 

29.14 

23.57 

Sparks. 

28.  Pounds  caught    in    front-end 

566. 

75- 

213. 

494. 

29.  Pounds"  passing  out  of  stack 

for  test 

294. 

35S. 

273. 

492. 

Fig.  8. 


Test  Number 

30.  Total  pounds  of  sparks  for  test 

31.  Pounds   of   spares  per  square] 

foot  of  grate  ])er  hour 

32.  Pounds    of     combustible     in 

sparks  for  test 

33.  Percentage  ot  fixed  carbon  in 

sparks  dry  and  free  from  ash. 

34.  Approximate    B.    T.  TJ.    per 

pound  of  sparks 

35.  Pounds  of  coal  equivalent  in 

heating  value  to  one  pound 
of  sparks 

36.  Pounds  of  coal  equivalent  in 

heating  value  to  total  weight 
of  sparks  for  test 

Analysis  of  'Snioke-Box  Cases, 

37.  Per  cent,  carbon  dioxide 

38.  Percent,  heavy  hydro-carbons., 

39.  Per  cent,  oxygen 

40.  Per  cent,  carbon  monoxide 

41.  Per  cent,  nitrogen ..   .. 

Oilier  Smoke-Box  Data. 

42.  Diameter  of  Double  Exhaust 


tip. 


43.  Draft  in  inches  of  water. . 

44.  Temperature    of    sinoke-tx).x 

degrees  F 

Water  ami  Steam 

45.  Pounds  of  water  delivered  to 

boiler ... 

46.  Temperature  of  teed,  degrees 

F 

47.  Boiler  pressure,  by  gage.. .. 

48.  Quality  ot  steam  in  dome. 

Evaporation. 

49.  Pounds  of   water  evaporated 

per  pound  01  dry  coal     . 

50.  Equivalent  evaporation   from 

and  at  212'  F 

Horse  Poiver. 

51.  Horse  power  ot  Boiler 

52.  Horse  power  per  square  foot 

of  grate 

App'roximate  Efficiency.^ 

53.  Ratio  of  heat  developed  in  the 

furnace  to  heat  absorbed  by 
water -  ■ . . 
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•  All  clieniical  analvbes  were  made  under  tlie  direction  o(  Professor  W.  E.  Stone. 

*"'"+ Th?cffirc1cncy?s  appro.'ciniate  only,  since  the  heatiri-  value  of  tlie  coal  is  only 
aooro-timatcly  known.  Since  the  same  coal  was  used  for  all  tests,  there  can  be  no  error 
?n  ,S™his  Vacto?  for  purposes  of  comparison  within  the  limits  of  the  present  series 
of  tests. 


•  All  chemical  analyses  were  made  under  the  direction  of  Professor  W.  E.  Stone, 
by  Charles  D.  Test,  A.  C. 


Our  esteemed  contemporary,  the  Iron  Age,  has  removed  its 
offices  from  96-103  Reade  street  to  333-238  William  street.  New 
York.  

The  offices  of  the  Colliery  Engineer  Company,  proprietors  of 
The  Colliery  Engineer  and  Metal  Miner,  Home  Study,  and  the 
International  Correspondence  Schools,  in  the  Coal  Exchange 
Building,  Scranton,  Pa.,  were  partially  destroyed  by  fire  on  Sun- 
day morning,  Aug.  80,  1896.  Fortunately  the  printing  plant 
was  in  another  building,  and  the  reserves  of  all  instruction  and 
question  papers,  drawing  plates  and  other  supplies  and  stationery 
used  in  the  schools  in  still  another  building,  so  that  its  business 
will  not  be  seriously  interfered  with. 
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NOTICE. 

To  manufacturers  and  business  men  who  want  to  prepare  at 
once  for  the  improvement  in  business  that  will  result  from  the  de- 
feat of  free  silver  on  Nov.  3d.  and  who  yet  hesitate  to  incur  any 
new  obligations  at  present,  we  make  the  following  proposition: 

To  those  who  make  advertising  contracts  with  us  before  Nov. 
3d  we  will  agree  to  publish  their  advertisements  for  one  year  on 
the  condition  that  if  Mr.  McKinley  is  elected  President  they  will 
pay  for  them  at  the  regular  prices,  but  if  Mr.  Bryan  is  elected, 
their  advertisements  in  this  journal  will  be  free  of  charge  for  the 
period  covered  by  their  contracts. 

We  have  enough  faith  in  the  result  of  the  campaign  of  educa- 
tion now  going  on,  in  which  the  railroad  technical  press  is  taking 
such  a  creditable  part,  to  make  this  offer  to  those  who  still  hesi- 
tate to  resume  business  activities. 


BUSINESS,  HONESTY  AND  PATRIOTISM. 

It  the  present  unsatisfactory  condition  of  business  were  the 
temporary  result  of  political  agitation  and  of  politics  only,  we 
would  not  feel  that  it  was  the  province  of  this  journal  to  take 
sides  or  express  any  opinion  on  the  issues  involved.  But  the 
present  crisis  in  our  national  and  individual  affairs  has  been 
brought  about  not  by  politics  but  by  an  avowed  determination  of 
persons  ignorant  of  the  natural  laws  of  finance  and  com- 
merce to  overthrow  our  present  coinage  system  and  {if  they  get 
the  chance)  launch  this  country  upon  a  dangerous  sea  of  finan- 
cial experiment  and  theory  which  can  only  end  in  disaster  and 
ruin.  The  mere  announcement  of  such  a  programme  has  applied 
the  brakes  to  all  enterprise  and  trade  expansion,  and  brought  to  a 
standstill  everything  that  could  stop.  The  result  would  have 
been  the  same  if  any  other  party  of  sufficient  power  had  advo- 
cated free  coinage  of  silver,  for  in  commercial  and  financial 
affairs,  just  as  truly  as  in  railroading,  a  danger  signal  is  an  order 
to  stop,  irrespective  of  who  set  the  signal. 

Most  of  our  readers  are  employed  by,  or  are  interested  in,  rail- 
roads and  industrial  and  manufacturing  enterprises.  If  fne 
proposed  free-silver  legislation  is  ever  carried  into  effect  their  in- 
terests will  be  hit  promptly  and  hit  hard,  and  that,  too,  without 
any  definite  gain  to  the  country  at  large,  but  with  certain  disas- 
ter. We  do  not  need  to  tell  our  readers  that  their  interests  are 
already  affected.  Railroad  reports  for  the  year  ending  June  30, 
1896,  taken  as  a  whole,  show  that  railroads  had  recovered  from 
the  depression  of  the  two  or  three  years  immediately  preceding, 
and  were  enjoying  a  business  that  had  seldom,  if  ever,  been  ex- 
ceeded in  their  history.  Their  purchases  of  material  were  heavy, 
and  concerns  supplying  it  were  prosperous.  The  great  volume  of 
the  transportation  business  indicated  returning  piosperity  in  all 
directions. 

The  first  of  the  political  conventions  gave  an  added  impetus  to 
business  because  it  declared  for  a  gold  standard.  One  of  the  largest 
builders  of  machine  tools  told  us  last  week  that  the  orders  his 
firm  received  during  the  month  of  that  convention  were  the 
largest  in  its  history.  Then  followed  the  other  conventions,  with 
their  platforms  threatening  the  stability  of  our  currency,  and 
even  of  the  government  itself.  The  danger  signals  were  set  and 
things  stopped  moving.  They  stopped  so  quickly  that,  to  quote 
again  the  experience  of  the  concern  above  mentioned,  it  received 
that  month  just  one-fifth  as  many  orders  as  in  the  preceding 
month,   and  now  it  has  none. 

Our  readers  are  practical  men  who  in  technical  affairs  refuse  to 
base  their  actions  on  theories  not  supported  by  facts.  In  the  pres- 
ent campaign  against  sound  money,  many  glowing  promises  are 
given  and  attractive  theories  promulgated  that  are  not  supported 
by  facts.  We  don't  for  a  moment  believe  that  they  will  be  en- 
tertained. 

It  is  claimed  that  under  the  free  coinage  of  silver  at  a  ratio  of 
16  to  1,  silver  will  rise  in  bullion  value  to  |1.29  per  ounce,  and 
that  our  gold  and  silver  currency  will  circulate  at  equal  value  as 
now.  If  such  an  absurdity  could  be  brought  to  pass  what  would 
be  accomplished?  Simply  that  the  silver-mine  owners  of  the  world 
who  are  now  selling  175,000,000  ounces  of  silver  annually  for 
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aliout  |1 14,000,000  and  realizm{»  a  liandsoaie  profit  thereby,  would 
receive  for  this  bullion  $235,7u0,000,  or  an  additional  profit  of 
$111,730,000  ;  furtliermore,  as  if  that  were  not  enough  for 
these  favored  persons,  the  taxpayers  in  these  United  States  will 
generously  pay  the  expense  of  coining  as  much  of  this  bullion  as 
the  owners  of  it  desire  to  have  coined.  After  coining  it,  the 
money  will  be  placed  in  the  hands  of  the  bullion  owners  and  they 
will  say  how  and  when  it  goes  into  circulation.  Does  any  one  for 
a  moment  suppose  that  those  millions  of  additional  profit  would 
ever  reach  the  pockets  of  the  great  body  of  our  citizens  working 
for  salaries  and  wages  on  any  more  favorable  terms  than  the  pre- 
sent dollars  do  ?  If  not,  why  should  we  vote  these  enormous 
profits  into  the  pockets  of  any  one  class  of  citizens  or  of  foreigners? 

But  as  the  price  of  silver  will  not  rise  to  the  value  of  |1.29  per 
ounce — for  the  pages  of  history  bristle  with  facts  that  say 
it  will  not — then  the  proposed  legislation  is  positively  dis- 
honest. For  us,  either  asauatiou  or  as  individuals,  to  borrow 
100-cent  dollars  and  to  deliberately  pay  back  our  obligations  in 
dollars  worth  only  50  cents,  is  so  raukly  dishonest  that  we  do  not 
believe  the  citizens  of  this  nation,  whose  proud  record  is  that  it 
has  alvvays  stood  for  fair  dealings  among  the  nations  of  the  earth, 
will  ever  permit  such  methods  to  come  to  pass. 

We  have  too  much  faith  in  the  intelligence  of  our  citizens  to 
believe  that  the  result  in  November  will  be  anything  else  than  a 
free-silver  funeral.  And  after  burying  this  fallacy  so  deep  that 
it  will  never  rise  again,  we  can  then  look  forward  to  years  of 
prosperity  for  all. 


The  use  of  a  leading  four-wheeled  truck  under  express  locomo- 
tives is  gaining  favor  in  England  and  on  the  continent,  some  be- 
lieving it  the  safer  construction,  while  others,  not  admitting  the 
need  of  it,  use  it  for  the  reason  that  they  find  the  engineers  make 
better  time  because  of  their  confidence  in  it.  The  report  on  the 
accident  which  occurred  last  May  on  the  North  British  Railway 
also  contains  an  argument  in  favor  of  the  leading  four-wheeled 
truck.  The  accident  was  caused  by  the  expansion  and  consequent 
lateral  deflection  of  the  rails  by  the  exces^sive  heat  of  the  sun  at 
that  time.  Lieutenant-Colonel  Yorke,  reporting  to  the  Board  of 
Trade,  says  :  "The  fact  that  the  engine  did  not  leave  the  rails,  al- 
though the  rest  of  the  train  did,  may  probably  be  attributed  to  the 
flexibility  imparted  to  the  engine  by  the  leading  bogie,  which  was 
able  to  adjust  itself  to  the  irregular  curvature  of  the  lines  pro- 
duced by  the  expansion  of  the  rails,  whereas  the  tender,  with  its 
six  wheels  and  rigid  wheelbase,  was  most  probably  the  first 
vehicle  to  leave  the  metals  and  dragged  the  rest  of  the  train 
after  it." 


The  new  cruiser  Brooklyn,  built  for  the  United  States  govern- 
ment by  the  Cramps,  and  illustrated  elsewhere  in  this  issue, 
has  undergone  her  oflicial  trial  trip  and  developed  a  speed 
of  21.9117  knots  per  hour.  This  was  the  average  speed 
over  the  entire  course  of  more  than  80  miles,  and  the  maxi- 
mum speed  between  two  buoys  was  33.90  knots.  This  remarka- 
ble performance  is  a  source  of  gratification  to  both  the  builders 
aud  the  government.  It  speaks  well  for  the  ability  of  the  build- 
ers and  the  designers,  and  it  is  calculated  to  awaken  feelings  of 
justifiable  pride  in  the  hearts  of  patriotic  citizens.  Such  excel- 
lent records  also  have  a  money  value,  not  alone  to  the  builders, 
who  in  this  case  earned  $3.50,000  in  premiums,  but  to  the  country 
that  foots  the  bills.  The  progress  of  naval  construction  is  so 
rapid  nowadays  that  vessels  which  do  not  come  up  to  the  highest 
standards  of  speeds  and  fighting  power  for  their  respective  classes 
will  soon  become  obsolete  and  be  no  match  for  later  additions  to 
other  navies.  The  production,  therefore,  of  vessel  after  vessel  of 
speeds  approximating  that  of  the  Brooklyn,  or  of  fighting  power 
and  resistance  to  projectiles  like  that  possessed  hy  the  Indiana  and 
Oregon,  puts  the  United  States  in  possession  of  men-of-war  that 
to-day  excel  similar  vessels  in  the  other  navies  of  the  world,  and 
that  are  sure  to  be  up  to  date  for  many  years  to  come.  Thus  the 
tax-paying  citizen  is  assured  that  for  every  dollar  put  into  these 
vessels  the  best  possible  return  is  received. 

From  the  part  of  a  discussion  before  the  London  session  of  the 


International  Railway  Congress  published  on  another  page,  one 
can  see  that  much  ignorance  exists  in  Europe  in  regard  to  many 
details  of  American  railroad  practice.  From  the  discu.ssion  on 
slide  valves  for  express  locomotives  it  would  appear  that  Euro- 
pean engineers  are  exceedingly  an.'iious  to  use  balanced  v.Tlves.and 
are  only  deterred  from  so  doing  because  of  the  absence  of  a  satis- 
factory method  of  construction.  And  yet  the  universal  practice 
in  this  country  is  to  employ  balanced  valves  on  such  engines,  and 
they  are  almost  all  of  the  Richardson  type.  Practice  here  has  be- 
come so  uniform  that  it  is  conclusive  evidence  of  the  satisfaction 
given  by  this  kind  of  balanced  valve  in  regular  service.  Before 
European  engineeers  get  discouraged  in  their  search  after  a  good 
balanced  valve,  they  had  better  investigate  American  practice. 
There  is  so  much  incredulity  in  the  minds  of  these  gentlemen  re- 
garding the  statements  of  American  doings,  fostered  probably  by 
the  spread-eagle  style  of  our  daily  press,  that  it  may  explain  their 
neglect  to  investigate  our  practice.  This  incredulity  is  well  illus- 
trated by  what  Mr.  H.  S.  Haines  said  in  his  recent  address  to  the 
American  Railway  Association.  He  stated  that  "  when  the 
American  delegates  spoke  at  the  London  Congress  of  handling  50 
or  100  trains  a  day,  and  30,000  or  40,000  cars  a  month  over  a  single 
track,  the  statements  were  evidently  received  as  specimens  of 
American  brag." 


The  tests  of  a  300  horse-power  De  Laval   steam  turbine  to  be 
found  on  another  page  are  of  considerable  interest,  not  only  from 
the  low  steam  consumption   at  full  load  of  17.348   pounds  per 
brake  horse-power,  and  19.275  pounds  per  electrical  horse-power, 
but  also  from  the  fact  that  at  89  per  cent,   of  full   load   the   pei-- 
formance  was  equally  good,  while  at  56  per  cent,  the  water  con- 
sumption was  only  30.33  pounds  per  electrical  horse-power,  and 
at  18J  per  cent,  of  full  load  it  had  only  risen   to  37.35  pounds  per 
electrical  horse  power.    This  excellent  performance  and  the  small 
space  occupied  by  the  turbine  are  greatly  in   its  favor,  and  while 
the  first  cost  may  now  be  as  great  per  horse-power  as  for  a  recip- 
rocating steam  engine,  there  would  seem  to  be  a  reasonable  prospect 
for  a  great  reduction  in  the  price  of  the   turbine.     Against  these 
advantages,  actual  and   prospective,   must  be  placed   the   high 
speed  of  rotation,  necessitating  gearing  that  may  prove  expensive 
to  maintain.     The  large  turbines  whose  tests  are  recorded  in  the 
article  already  alluded  to,  should,  in  the   course   of   a  few  years, 
furnish   some   valuable  experience   on   this   point.      Should    the 
gearing  tor  large  powers  prove  subject  to  break  down  and  expen- 
sive to  mantain,  the  turbine  may  be  limited   in   its  usefulness  to 
small  powers  or  to  the  driving  of  machinery  running  at  such 
speeds  as  not  to  require  the  gears  at  all.     It  is  of  interest  to  note 
that  in  the  case  of  dynamos,  it  may  be  possible  to  do  this  in  the 
not  distant  future,  for  at  least  one   large  firm  manufacturing  dy- 
namos and  motors  is  at  work  upon  a  motor  that   will  run  at  a 
speed  of  10,000  revolutions  per  minute.     This  moter,  if  it  can  be 
successfully  constructed,  will  be  used  by  the  United  States  gov- 
ernment on  men-of-war  to  start   the   propelling  machinery  of 
Howell  torpedoes  just  before  they  are  fired  from  their  tubes.  This 
torpedo  is  propelled  by  the  energy  stored  in  a  small  fly-wheel  inside 
of  it,  made  to  revolve  at  a^speed  of  10,000  revolutions,  and  at  pres- 
ent a  steam    turbine   is   the  only  motor  of  simple  form  that  is 
available  to  rotate  the   fly-wheel   at  that  speed.     But  there  are 
serious  objections  to  steam  pipes  leading   to  the  vicinity  of  every 
torpedo  tube  on  the  vessel,  and  hence  there  is  an  earnest  call  for 
a  high-speed  motor.     If  this  demand  is  met  it  may  show  the  way 
to  the  construction  of  high-speed  dynamos  capable  of  being  driven 
directly  by  turbines. 


THE  USE  OF  BUFFER  BLOCKS  WITH  VERTICAL  PLANE  COUPLERS. 

When  the  railroads  of  this  country  began  the  use  of  vertical 
plane  couplers  in  freight  service,  many  cars  were  equipped  with 
buffer  blocks  for  the  better  protection  of  the  draft  gear  and  the 
link  and  pin  couplers  then  in  use.  With  the  introduction  of  the 
new  couplers  the  use  of  these  buffer  blocks  was  in  a  number  of 
cases  abandoned  and  the  more  expensive  couplers  allowed  to  take 
all  the  shocks  of  service  without  protection.  Many  railroad  offi- 
cials have  thought  this  policy  a  mistaken  one,  but  there  was  one 
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good  defense  for  it  in  tbe  fact  that  the  face  of  the  vertical  plane 
coupler  is  three  inches  further  from  the  face  of  the  dead  wood 
than  the  face  of  the  link  and  pin  bar,  so  that  when  couplers  of  the 
two  types  were  brought  together  the  buffer  blocks  were  non-ef- 
fective. If  two  vertical  plane  couplers  were  coupled  together  the 
blocks  would  be  as  effective  as  when  two  link  and  pin  couplers 
were  united,  but  as  in  the  early  days  of  the  introduction  of  the 
M.  C.  B.  couplers  their  number  was  small  compared  with  the  old 
type,  it  is  evident  that  such  buffer  blocks  as  were  placed  on  cars 
so  equipped  would  seldom  be  effective  in  relieving  the  draw  gears 
of  buffing  strains.  Consequently  there  was  reason  in  the  argu- 
ment that  they  could  be  omitted  until  such  time  as  the  M.  C.  B. 
couplers  became  numerous  enough  to  warrant  their  use. 

It  is  believed  by  many  that  that  time  has  now  come,  but  unfor- 
tunately, in  the  period  when  the  number  of  roads  using  buffer 
blocks  diminished,  many  persons  appear  to  have  lost  sight  of  the 
fact  that  under  the  right  conditions  the  blocks  would  afford  a  much- 
needed  protection  to  the  couplers  :  hence  it  is  not  easy  to  arouse 
an  interest  in  them  now.  Those  who  are  using  them  are,  how- 
ever, fully  convinced  as  to  tbe  wisdom  of  the  expenditure, 
for  they  find  the  resulting  saving  in  the  repairs  to  draft  gears 
to  be  remarkable.  On  a  road  in  the  East  handling  at  one  point 
several  thousand  of  its  own  cars  every  one  of  which  is  equipped 
with  the  buffers,  and  about  as  many  hundred  cars  of  a  connect- 
ing line  not  equipped  with  the  buffers,  the  aggregate  repaiis  to 
the  draft  gears  is  more  on  the  foreign  thin  on  the  home  cars, 
notwithstanding  that  the  latter  are  nearly  ten  times  as  numer- 
ous. The  cars  are  all  in  the  same  coal  traffic,  are  quite  similar  in 
construction,  and  there  does  not  seem  to  be  any  reason  for  the 
difference  in  the  cost  of  repairs  except  the  absence  of  buffers  in 
the  one  case. 

It  does  not  seem  unreasonable  to  conclude  that  when  all  ears 
are  equipped  with  M.  C.  B.  couplers,  the  use  of  buffer  blocks 
would  permit  a  lighter  construction  of  the  coupler  so  that  part  of 
the  metal  now  put  in  the  coupler  to  meet  buffing  strains,  will  be 
transferred  to  the  buffer  blocks,  where  it  can  better  perform  its 
proper  function  of  protecting  the  draft  rigging.  If  this  is  the 
case,  the  actual  cost  of  the  buffers  will  nc^t  be  as  great  as  might 
appear.  Certain  it  is  that  the  method  of  taking  the  buffing 
shocks  upon  the  bracket  of  the  coupler,  over  an  area  so  small  as 
to  rapidly  break  down  the  fibers  of  the  end  sill  and  to  bend  any 
plate  or  angle  iron  used  to  protect  the  sill,  and  at  an  average  dis- 
tance of  at  least  4i  inches  above  the  center  of  the  stem,  by  which 
leverage  fractures  through  the  stem  back  of  the  head  are  deliber- 
ately invited,  is  wrong  in  principle,  and  it  is  believed  that  it  will 
ultimately  be  changed. 

The  advantages  arising  from  the  use  of  buffer-blocks  seems  to 
be  so  clear  that  discussion  is  almost  unnecessary.  The  facts  are 
all  in  favor  of  those  who  use  them.  But  it  may  not  be  out  of 
place  to  call  attention  to  the  necessity  of  preserving  the  standard 
distance  of  lOi  inches  from  the  face  of  the  deadwood  or  sill  to  the 
inner  face  of  the  hook,  or  8|  inches  from  the  bom  of  the  coupler 
to  the  hook.  That  these  figures  have  not  been  adhered  to  is  evi- 
dent from  investigations  made  by  several  parties.  We  have  be 
fore  us  the  results  of  two  sets  of  measurements  made  on  a  large 
number  of  different  makes  of  couplers,  one  set  being  taken  in  the 
West  and  another  in  the  East.  Altogether  3.5  different  kinds  of 
M.  C.  B.  couplers  were  measured.  In  some  cases  the  two  meas- 
urements of  one  kind  of  coupler  agreed,  in  others  they  did  not, 
but  giving  the  manufacturer  the  benefit  of  the  measurement 
nearer  to  the  standard,  the  result  may  be  stated  as  follows  : 

1  coupler  measured  8  inches  from  konckle  to  bracket. 
1  "        8?4   "        "  "         "        " 

1  ••  ••  8?^ 

2  ••  "  S\4 

17        "  ■•  894 

1  ■■       ■■    f'"    ::     ::     ;:    ;: 

2  ■•         •■      m 

1     ••  "       9H ■ 

1     ■•         ••      m 

It  might  be  inferred  that  the  17  couplers  which  conformed  to 
the  standard  included  all  the  couplers  extensively  used,  but  such 
is  not  the  case.  Many  of  the  well-known  couplers  conform  to 
standard,  but  among  the  couplers  that  are  over  size  are  a  number 


of  well-known  bars.  The  importance  of  making  all  couplers  con- 
form to  the  standard  in  this  respect  is  so  evident  that  surely  the 
lack  of  conformity  need  only  be  pointed  out  to  be  remedied.  The 
couplers  that  measure  from  9  to  9|  inches  between  the  points 
mentioned  will  not  permit  the  buffers  to  become  operative  until 
the  sill  or  draft-rigging  have  been  driven  in  sufficiently  to  damage 
and  weaken  them  materially.  Hence  with  such  couplers  those 
who  apply  buffers  fail  to  get  the  benefit  of  them,  and  those  who 
do  not  employ  them  would  have  the  same  trouble  if  at  any  time 
within  the  life  of  those  couplers  they  should  change  their  practice 
and  apply  the  buffers.  Manufacturers  may  have  already  altered 
their  patterns  to  conform  to  the  standard,  but  regular  inspection 
on  this  pomt  is  desirable. 


DEFECTS  AND   IMPROVEMENTS  IN   LOCOMOTIVES. 

II. 

The  admirable  paper  by  Professor  Goss,  which  was  read  and 
discussed  at  the  meeting  of  the  New  York  Railroad  Club,  on 
Sept  17,  and  which  is  reprinted  on  another  page,  gives  fresh  in- 
terest to  the  above  subject,  the  discussion  of  which  was  com- 
menced last  month.  At  the  meeting  referred  to  the  observations 
took  a  somewhat  wide  range,  and  were  not  confined  alone  to  the 
points  brought  out  in  the  paper,  and  in  reality  embraced  a  good 
deal  of  what  is  implied  by  the  above  title.  It  has  always  been 
known  that  very  high  rates  of  combustion  are  not  only  not  eco- 
nomical, but  are  very  wasteful,  but  Professor  Goss"  investigation 
have  established  this  fact  on  what  seems  to  be  complete  scientific 
proof.  But  another  fact  was  also  brought  out  in  the  discussion, 
which  was  that  in  burning  bituminous  coal  if  very  large  grates — 
such  as  are  used  in  the  Woolten  firebox- -are  employed  ,  that  greater 
economy  resulted  by  covering  part  of  the  grate  with  fire-brick  or 
dead-plates  than  was  attainable  with  the  whole  grate  open.  The 
demonstration  of  this  fact  however,  is  not  as  complete,  as  that 
presented  by  Professor  Goss,  The  inference,  however,  is  that 
while  a  grate  may  be  too  small — and  probably  most  of  these  now 
in  use  are  not  large  enough  for  economy — yet  it  is  possible  to 
have  too  much  grate  surface  as  well  as  too  little.  An  average 
consumption  of  fuel  of  100  pounds  per  square  foot  of  grate  per 
hour  is  not  unusual — for  light  trains  it  is  much  less.  The  mini- 
mum consum()tion,  probably,  is  often  below  ten  pounds  per  square 
foot  per  hour.  Supposing  that  the  size  of  the  grate  was  doubled, 
then  the  minimum  might  be  less  than  5  pounds.  The  lowest 
rate  of  combustion  tested  by  Professor  Goss  was  61  pounds.  It  is 
to  be  regretted  that  he  did  not  try  the  results  on  evaporation  with 
much  lower  rates.  With  the  present  construction  of  grates,  the 
question  is,  what  size  will  give  the  best  average  results.  A  grate 
of  a  certain  size  might  be  wasteful  with  very  high  rates  of  com- 
bustion, but  be  economical  when  the  engine  was  not  working 
very  hard.  On  most  roads  it  is  only  during  very  short  periods  of 
time  that  locomotives  must  exert  their  maximum  power.  During 
much  the  greatest  part  of  the  time  they  are  at  work  the  con- 
sumption of  coal  is  only  at  very  moderate  rates.  As  the  condi- 
tions of  working  are  constantly  varying,  it  would  seem  to  be 
desirable  to  have  a  grate  whose  size  could  be  increased  when  the 
engine  is  working  hard,  and  diminished  when  the  demands  are 
not  so  great. 

Reference  has  been  made  in  these  columns  heretofore  to  an  engine 
of  the  Columbia  type,  which  Mr.  Rhodes,  of  the  Chicago,  Burling- 
ton &  Quincy  Railroad,  had  built,  as  a  sort  of  experimental  engine, 
to  test  that  form  of  locomotive,  and  which  was  illustrated  in  the 
American  Engineer,  Car  Builder  and  Railroad  Journal 
for  last  December.  As  shown  from  the  illustrations  and 
description  of  that  engine,  whicli  were  then  published,  its 
two  driving  axles  and  wheels  are  in  front  of  the  fire- 
box. The  latter  could,  therefore,  be  made  as  wide  as  might  be 
desired,  and  as  deep  as  the  trailing  wheels  below  it  would  permit. 
In  reality  its  inside  dimensions  were  8  feet  lOf  inches  long  by  5 
feet  wide.  This  engine,  we  learned  some  time  ago,  was  showing 
a  very  marked  economy  over  other  engines  of  similar  capacity 
on  the  road  on  which  it  is  running,  as  we  ventured  to  predict  it 
would. 
At  the  time  it  was  illustrated  we  called  attention  to    the  theory 
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advanced  by  Mr.  Siemens  that  combustion  is  arrested  when  flame 
comps  in  contact  with  any  solid  substance,  as  is  illustrated  by  in- 
serting a  wire  into  an  onlinary  gas  flame.  His  inference  was 
that  it  is  desirable  in  all  furnaces  to  k^ep  the  flame  out  of  con- 
tact with  the  sides,  ends  and  top  of  the  firebox  as  long  as  possi- 
ble, or  until  the  process  of  combustion  is  completed.  From  this 
the  deduction  was  drawn  that  the  ideal  form  for  a  firebox  would 
he  a  sphere  or  a  cube — or,  in  other  words,  that  its  length, 
breadth  and  height  should  at  least  b?  approximately  equal.  A 
very  common  area  of  grates  of  locomotives  is  from  20  to 2-5  square 
feet.  In  Mr.  Rhodes'  engine  he  has  nearly  45.  Our  prediction 
was  based  upon  Mr.  Siemens"  theory,  and  also  on  our  somewhat 
vdgue  belief  in  what  Professor  Goss  has  since  proved  by  his  ex- 
periments. The  deduction — which  has  since  been  confirmed  by 
actual  experience — was  made  from  purely  scientific  data.  It  was 
an  evolution  of  science  and  not  of  practice,  and  illustrates  the 
value  of  science  to  railroad  companies. 

At  the  meeting  of  the  Railroad  Club,  which  has  been  referred 
to,  a  letter  was  read  which  was  written  by  Professor  Ostwald,  a 
distinguished  German  chemist,  to  a  fellow  professor  in  England, 
in  which  he  describes  the  means  adopted  in  Germany  which  has 
enabled  manufacturers  in  that  country  to  compete  successfully 
with  Englishmen.  Referring  to  his  own  specialty.  Professor 
Ostwald  said  : 

"  Each  large  work  has  the  greater  part  of  its  scientific  staff— and 
there  are  often  more  than  !00  Ph.  D.'s  in  a  single  manufactory — 
occupied,  not  in  the  management  of  the  manufacture,  but  in 
making  inventions.  The  research  laboratory  in  such  work  is  only 
different  from  one  in  a  universitj  by  its  being  more  splendidly  and 
sumptuously  fitted  than  the  latter.  I  have  heard  from  the  business 
managers  of  such  works  that  they  have  not  unfrequently  men  who 
have  worked  for  four  years  without  practical  success  ;  but  if  they 
know  them  to  possess  ability,  they  keep  them  notwithstanding, 
and  in  most  cases  with  ultimate  success  sufficient  to  pay  the  ex- 
penses of  the  former  resultless  years." 

Commenting  on  this,  the  New  York  Evening  Post  says  : 

"Is  it  any  wonder  that  by  such  methods  Germany  has  come  to 
control  the  fine  chemical  markets  of  the  world?  By  her  superiority 
in  this  respect  alone  she  is  able  silently  and  without  any  legisla- 
tion to  lay  a  tax  upon  almost  every  industry  in  every  country. 
German  manufacturers  have  come  to  a  clear  understanding  of  the 
commercial  importance  of  science.  Not  long  ago  one  of  them 
offered  a  university  professor  a  very  large  salary  simply  to  come 
into  his  works  and  make  experiments  regarding  the  practical  use 
of  certain  scientific  methods  which  the  professor  had  been  develop- 
ing. This  close  relationship  between  science  and  industry  is  good 
for  both.  It  puts  the  best  trained  and  highest  inventive  power  at 
the  service  of  manufactures,  and  it  also  furnishes  the  scientist  not 
only  with  new  openings  for  a  livelihood,  but  with  wide  opportuni- 
ties for  research." 

Might  it  not  be  wise  for  some  of  our  railroad  companies  to 
follow  the  example  of  the  German  chemists? 

In  an  article  published  in  the  Amdric  an  Engineer  of  December, 
1^94,  it  was  shown  that  in  the  best  performance  of  locomotives 
the  fuel  consumption  is  only  half  that  of  the  arern^fe  performance 
on  well-managed  ^roads.  A  very  considerable  economy  would 
therefore  seem  to  be  possible  if  railroad  companies  would  take 
some  such  steps  as  the  Germans  have  taken  to  avail  themselves 
of  the  greatest  economies  possible.  Referring  to  the  letter  quoted 
the  New  York  Post  says  further: 

"  Its  significance  was  at  once  preceived.  Here  was  something 
deeper  and  more  powerful  than  tariffs.  Here  was  a  frank  disclos- 
ing of  the  hiding  of  German  power  as  a  competitor  for  the  world's 
commerce,  with  the  unavoidable  inference  that  there  was  but  one 
way  to  rival  it— not  by  laws  or  diplomatic  manteuvres,  but  by 
meeting  knowledge  with  knowledge  and  skill  with  skill," 

There  is  probably  no  general  subject  which  is  now  receiving  so 
much  attention  from  railroad  managers  as  that  of  economy  of 
operation.  In  many  cases  this  has  been  a  matter  of  life  or  death, 
or  "to  be  or  not  to  be" — in  the  hands  of  a  Receiver. 

To  show  how  this  subject  appears  to  a  person  who  regards  the 
subject  from  the  monetary  side  alone,  the  following  quotation 
from  the  financial  article  of  the  New  York  Times  of  Sept.  80  is  re- 
printed.   The  writer  of  the  article  says: 


"That  the  St.  Paul  railroad  managers  have  but  recently  dis- 
covered how  to  work  their  road  more  cheaply  than  any  other 
granger  road,  and  far  more  cheaply  than  the  Like  Shore  road,  or 
the  Pennsylvania  system,  not  to  speak  i)f  other  large  systems;  and 
that  this  knowledge  has  been  progressively  acquired  and  applied, 
will  appear  from  the  following  brief  table  : 

Year.  Ratio.  Gross  Earnings. 

1893 63. 19  $33,000,000 

1891 6t.2l  31.301.000 

1895 62.35  27,300.000 

1896 60.21  32,000,000 

"  Now,  if  the  St.  Paul  managers  had  not  acquired  this  knowledge, 
and  had  worked  their  road  in  the  last  fiscal  year  at  65  per  cent.,  the 
surplus  for  the  common  stock  would  have  been  just  4.40  per  cent., 
with  4  per  cjnt.  piid  as  dividends.  As  they  were  able  to  do  it  for  a 
little  over  60.  they  showed  8  per  cant,  earned.  Thus  it  appears  how 
advantageous  it  would  be  if  other  corporations  had  St.  Paul  man- 
agers." 

We  have  not  undertaken  to  anaize  these  figures,  or  the   cost  of 
operatmg  the  lines  whose  expenses  are  unfavorably  compared 
with   those  of   the  St.    Paul   road,  knowing,  as  we  do,  how  mis- 
leading such  a  basis  of  comparison  may  be.    Thus  at  60.21  per 
cent,   of  gross  earnings  of  ^32,000,000  reported  for  the  St.  Paul 
road   for  1896,  the  expenses  would  have  been  |;19,26T,200.     Now 
suppose  the  rates  for  carrying  freight  and  passengers  during  that 
period   had  been   increased  10  per  cent.,  the  expenses  remaining 
the  same,  their  percentage  would  then  have   been  only  54  4  per 
cent,  of  the  earnings.     On  the  other  hand,  if  the   rates  had  been 
reduced  10  per  cent.,  the  expenses  remaming  the  same,  then  the 
latter   would  have  been  66.9  per  cent,  of  the  earnings.     Doubtless 
under  the  former  state  of  affairs  the  wise  men  who  write  financial 
articles  for  the   papers   would    have    commended    the   managers 
and  in  the  latter  condemned  them,  while,  as  a  matter  of  fact,  the 
management  would  have  been  just  as  good  in  the  one  case  as  in 
the  other,  and  in  fact  the  economy  would  have  been   exactly   the 
same  in  both.     The  difference  of  cost  in  running  a  passenger  train 
is  almost  or  quite  inappreciable  whether  the  trains  are   filled   or 
not.     Cost  of  superintendence,  ofBce  expenses,   salaries,  interest, 
etc.,  remain  very  nearly  the  same  whether  the  volume  of  trafiic  is 
large  or  small,  but  the  relation  or  the  percentage  of   the  expenses 
to  the  earnings  will  diminish  as  the  latter  increase  and  vice  versa. 
For  these  reasons  not  much  importance  is  assigned   to  what 
may  be  called  the  quantitative  comparison  of  expenses  of  earnings, 
but  it  is  true  of  railroads,  as  Thackeray  jocularly  expressed   it  of 
personal   receipts  and  disbursements — income   £2  9d.;  outgo  £3 
lOd.;  result — misery;  income  £2  lOd.;  outgo  £2  9d.;  result — happi- 
ness. Of  railroad  companies  it  might  be  said — income  $3,000,000  ; 
expenses  $2,900.000 ;  result— a  dividend;    income  $2,900,000  ;  ex- 
penses $3,000,000  :  result— a  Receiver. 

In  the  article  in  the  New  York  Times  which  has  been  quoted  it 
was  said  that  the  late  Mr.  Newell,  President  of  the  Lake  Shore 
Railroad,  had  spent  his  life  in  improving  that  line,  by  straighten- 
ing its  curves,  reducing  its  grades,  improving  its  terminal  facili- 
ties so  as  to  make  it  more  eSicient  as  a  dividend-earning  enter- 
prise. Mr.  Newell  was  by  profession  and  training  a  civil  engineer 
and  had  an  intimate  knowledge  of  all  the  requirements  which 
are  essential  in  a  great  line  of  road  to  carry  freight  and  passengers 
economically.  He  used  this  knowledge  to  the  best  advantage,  but 
Mr.  Newell  was  not  a  mechanical  engineer  and  could  not  see  as 
far  through  the  furnace  door  of  a  locomotive  as  he  could  through 
an  engineer's  transit.  All  the  indications  seem  to  show  that  a 
mechanical  engineer  with  the  breadth  of  mind,  knowledge, 
ability  and  level-headedness  that  Jlr.  Newell  had  could  accom- 
plish as  much  in  the  improvement  of  the  efficiency  of  the  rolling 
stock  of  a  great  railroad  as  he  did  in  perfecting  the  line  of  the 
great  road  of  which  he  was  President. 

This  subject  is  again  too  big  for  the  space  we  can  now  give  to 
it,  and  so  must  be  taken  up  again. 


We  heartily  indorse  the  work  which  the  Railway  Age  and 
other  technical  papers  are  carrying  en  for  sound  money  in  the 
present  disturbed  condition  of  business.  It  is  worthy  of  the  ap- 
probation of  all  who  are  interested  in  the  cause  of  good  govern- 
ment for  all  the  people  and  opposed  to  measures  that  could  only 
benefit  the  few  at  the  expense  of  disaster  and  ruin  to  the  many. 
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NOTES. 


Jlr.  Shadrach  A.  Mustain,  of  Rincon,  N.  Mex. ,  has  patented 
a  globular  car.  It  consists  of  two  globes  for  "transportirg  mat- 
ter" attached  to  a  suitable  frame  and  having  axles  running  in 
journal  boxes.  Each  globe  has  two  cylindrical  surfaces,  which 
form  treads  that  run  on  the  rails.  The  globes  are  hollow  and  the 
lading  is  carried  inside  of  them.  These  would  make  excellent 
"rattlers"  for  cleaning  castings,  scrap  iron,  etc. 


A  test  of  the  relative  c  )st  of  coal  and  coke  fuel  was  recently 
conducted  for  the  directors  of  the  gas  and  water  works  of 
Colmar.  Germany.  The  tests  were  conducted  on  the  boilers  of 
the  pumping  plant  of  the  town.  The  caloric  values  of  the  coke 
and  coal  were  in  the  ratio  of  1  to  0.89.  The  results  showed  that 
the  cost  of  coke  fuel  was  .92  times  that  of  the  coal  required  to 
generate  the  same  amount  of  steam,  or  a  saving  of  about  eight 
per  cent,  in  favor  of  the  coke.  The  cost  of  the  coal  and  coke  per 
ton  is  not  stated. 


In  the  annual  report  of  the  New  York,  New  Haven  &  Hartford 
Railroad  for  the  year  ending  June  30,  1896,  a  reference  is  made 
to  the  company's  experiment  with  the  use  of  electricity  as  a 
motive  power,  and  the  statement  is  made  that  the  result  has  been 
most  gratifying  and  that  it  is  now  probable  that  a  third  rail  may 
be  laid  at  several  points  on  the  company's  Imes,  after  which  short 
lines  to  centers  of  business  and  population  would  naturallj'  follow. 
The  company  paid  four  dividends  of  2  per  cent,  each  last  year, 
amounting  to  §3,608,542. 

The  use  of  a  pneumatic  arrangement  for  whitewashing  and 
painting  is  gradually  spreading.  It  has  reached|England  and  is  re- 
ceived with  favor  there.  It  is  in  this  country  used  on  several  large 
systems  to  paint  freight  cars,  sheds  and  buildings  along  the  line. 
Painting  of  ships  is  another  of  the  operations  in  which  it  ought 
to  work  well,  and  it  has, we  believe,  been  already  employed  in  this 
manner.  The  arguments  at  first  raised  against  the  process,  the 
chief  one  of  which  was  that  the  paint  would  not  stick,  seem  to 
have  been  swept  aside. 

Mr.  L.  L.  Buck.  Chief  Engineer  of  the  new  East  River  bridge 
estimates  that  with  no  unexpected  delays  and  with  the  needed 
money  forthcoming,  the  bridge  can  be  completed  by  Jan.  1,  190O, 
at  an  expenditure  of  ^7,510,000  on  new  contracts.  Of  this  sum 
$1,360,000  is  required  for  tower  foundations,  $1,640,000  for  anchor- 
ages. §873,000  for  the  steel  towers  and  $248,000  for  their  erection, 
^730,000  for  the  cables  and  their  erection,  |1, 610.000  for  the  sus- 
pended superstructure  and  its  erection,  |l,300,0l)0  on  approaches, 
and  $230,000  on  flooring,  painting,  etc. 

In  a  paper  read  before  the  Institute  of  Naval  Architects,  Col. 
N.  Soliani,  Director  of  Naval  Construction  in  the  Royal  Italian 
Navy,  recommended  the  adoption  of  compound  marine  boilers: 
that  is,  he  proposes  •'  compounding  cylindrical  boilers  with  water- 
tubes  in  such  a  way  as  to  make  them  partake,  to  a  certain  extent, 
of  the  good  features  of  the  water-tube  boilers,  without  detracting 
much  from  their  own  valuable  characteristics."  "  Such  a  result," 
he  says,  may,  in  his  opinion,  "  be  achieved  simply  by  doing  away 
altogether  with  the  water-spaces  around  theordinary  combustion 
chambers  and  substituting  for  them  water-tubes,  some  of  which 
could  be  properly  arranged  as  a  protecting  screen  in  front  of  the 
tubes  and  tube-plates." 

Three  robbers  tried  to  hold  up  the  overland  train  on  the 
Southern  Pacific  one  night  last  month  at  a  point  between  San 
Francisco  and  Sacramento.  The  engineer  and  fireman  were 
covered  by  revolvers  in  the  hands  of  two  men,  who  crawled  over 
the  tender.  The  train  was  stopped  by  their  orders  and  one  of  the 
would-be  robbers  left  the  cab  to  join  an  accomplice  and  aid  in 
cutting  out  the  express  car,  taking  the  fireman  with  him.  The 
third  robber  guarded  Engineer  E.  F.  Ingles,  but  his  attention 
was  fixed  on  something  else  for  a  moment  and  the  engineer 
promptly  availed  himself  of  his  opportunity  and  shot  him  dead. 
The  other  two  escaped.  The  fireman  managed  to  elude  them  and 
got  into  the  first  coach  as  the  train  started  again. 


In  a  paper  recently  read  before  the  Societe  Technique  by  JJr. 
Ravel,  the  author  stated  that  acetylene  kindles  at  about  900  de- 
grees Fahr. .  while  other  inflammable  gases  fire  at  about  1,100 
degrees  Fahr.  He  said  the  temperature  produced  by  the  ex- 
plosion of  acetylene  is  over  7,200  degreetj  Fahr.,  while  that  of  the 
oxy-hydrogen  blowpipe  is  not  more  than  about  5,400  degrees 
Fahr.  This  high  temperature,  together  with  the  small  amount  of 
water  vapor  produced,  makes  the  explosion  of  acetylene  a  very 
violent  one.  The  flash  produced  is  a  blinding  one,  and  it  is  very 
dangerous  to  bring  a  flame  near  a  leakage  of  acetylene.  Then 
the  ease  of  lighting  and  the  force  of  explosion  promised  to  render 
acetylene  very  useful  in  gas  engines.  Tests  were  therefore  made. 
The  engine  at  first  made  a  series  of  loud,  sharp  explosions,  which 
threw  the  indicator  lever  out  of  gear.  The  lubrication  had  to  be 
doubled,  and  the  degree  of  cooling  had  a  great  deal  more  in- 
fluence on  the  efficiency  than  when  coal  gas  was  used.  The  in- 
dicated work  falls  off  with  the  proportion  of  acetylene.  As  the 
acetylene  is  increased  the  initial  pressure  rises,  but  the  fall  of 
pressiue  is  immediate  and  the  expansion  is  not  kept  up.  As  the 
acetylene  approaches  five  per  cent, .  the  explosions  become  de- 
structive, and  there  seems  to  be  internal  vibrations  in  the  mix- 
tures in  the  cylinder.  Diminishing  the  compression,  these  vibra- 
tions are  less  and  the  work  done  is  greater.  The  work  done  is 
then  about  2.1  times  as  great  as  can  be  obtained  from  an  equal 
volume  of  coal  gas.  Acetylene  cannot  be  advantageously  used  in 
motors  as  at  present  constructed,  for  either  it  has  to  be  too  much 
diluted  or  else  the  explosion  is  too  sharp. — The  Practical  Engi- 
neer. 

An  exchange  says  that  at  a  recent  congress  of  German  engineers, 
at  Cologne,  Mr.  Mausel  presented  a  paper  showing  by  that  the  use 
of  petroleum  water  can  be  pumped  in  places  where  steam  or  hy- 
draulic motors  cannot  be  employed  and  gasworks  do  not  exist. 
Gas  moters  are  also  adapted  to  the  working  methods  of  a  gas 
plant,  as  the  power  can  be  utilized  during  the  day  time,  when 
there  is  little  or  no  demand  for  the  gas  as  an  illuminant,  Ger- 
many was  the  first  country  to  adopt  gas  as  a  motive  power  in 
pumping  water.  Gas  motors,  for  this  purpose,  were  installed  at 
Duereu  and  Quedlinburg  in  1884,  at  Coblenz  and  Rothweil  in 
1886.  at  Fuerth  and  Peine  in  1887,  and  at  Miinster  and  Carlsruhe 
in  1888.  In  some  of  these  plants  the  gas  motors  are  used  with 
steam  engines  to  supply  any  emergency  demand.  The  last  two 
plants  in  the  following  table  show  a  material  improvement  in  the 
utilization  of  gas.  The  motors  used  at  Miinster  have  an  efliciency 
of  912,950  foot  pounds  per  pound  of  fuel  used.  As  an  average 
there  was  used  at  this  plant,  in  10  hours,  170  pounds  of  coke  and 
400  pounds  of  anthracite  coal  for  producing  gas,  A  steam  engine 
would  have  consumed  three  times  this  amount  of  fuel  for  the 
same  work.  At  Rothenburg,  where  the  motors  are  run  with  gaso- 
line, the  efficiency  is  1,603,750  foot  pounds  per  pound  of  gaso- 
line. At  Hoiienstein.  petroleum  motors  give  an  efficiency  of 
1,724,000  foot  pounds  per  pound  of  petroleum.  The  following  table 
shows  the  results  obtained  by  gas  motors  in  different  waterworks, 
these  works  being  arranged  according  to  date  of  erection: 

Foot-pound  produced 
per  cubic  foot 

Towns.             Number  of  motors.  Horse  power.  of  g.13  used. 

Duereu 2  40  46.565 

Quedinburg 2  15  49,258 

Coblenz 3  40  ni.OTl 

Fuerth 2  40  51071 

Carlsruhe 2  SO  53,017 

Kettwig 1  15  47,313 

Einbeck 2  10  48.234 

Bingen 2  12  52,228 

Goettingen 1  10  52,676 

Meissen 2  50  70,460 

Constant I  10  71,276 

Superheating  has  for  its  sole  purpose  apd  result  in  the  steam 
engine  to-day  the  extinction  or  reduction  of  the  internal  thermal 
wastes  of  the  engine,  consequent  upon  the  phenomenon  known  as 
initial  or  "'cylinder  condensation,"  Here  it  is  extraordinarily  ef- 
fective, and  a  small  quantity  of  heat  expended  in  superheating 
the  entering  steam  effects  a  comoaratively  large  reduction  in  the 
expenditure  of  steam  in  the  engine,  each  thermal  unit  thus  em- 
ployed saving  several  thermal  units  otherwise  wasted.  The  pro- 
cess is  one.Jmainly  at  least,  of  prevention  rather  than  of  cure  of 
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that  fault,  and  prevention  is,  as   usual   here,    found  to  be  vastly 
more  effective  than  attempted  cure. 

Superheating  is  superior  to  any  other  known  means  of  reduc- 
tion of  internal  waite.  Jacketing  ordinarily  suppresses  but  a 
fraction  of  that  waste,  and  the  multiple-cylinder  engine  has  also 
its  limitations,  while  superheating  may  not  only  extinguish  it,  but 
may  also  check  wastes  due  to  the  resistance  to  flow  of  the  denser 
wet  steam  through  steam  and  exhaust  ports,  and  may  sensibly 
improve  the  vacuum  attainable  in  the  condenser,  with  corre- 
sponding reduction  of  back  pressure,  of  the  quantity  of  condens- 
ing water  demanded,  and  of  the  load  on  the  air  pump.  Super- 
heating even  a  few  degrees  improves  considerably  the  perform- 
ance of  the  engine,  and  in  the  average  case  superheating  100  de- 
grees Fahr.  will  entirely  extinguish  that  waste.  The  hitherto 
unconquered  obstructions  to  the  use  of  superheated  steam  in 
the  engme  have  been  those  resultmg  from  destruction  of  packing 
and  decomposition  of  lubricants,  with  consequent  friction  and 
"cutting"  of  the  rubbing  surfaces.  The  introduction  of  metallic 
packings  and  the  high-test  lubricants  has  now  enormously  re- 
duced the  difSculties  of  application  of  superheating.  No  trouble 
need  now  be  found  at  the  engine  with  sufHcient  superheating, 
under  usual  conditions  of  operation,  to  annihilate  cylinder  con- 
densation. It  seems  not  at  all  improbable  that  even  this  limit 
may  be  ere  long  safely,  and  perhaps  even  largely,  overpassed, 
with  resulting  improvement  of  therQiodyDamic  efficiency. — Di\ 
R.  H.  Thurston,  before  the  Am.  Soc.  of  Mech.  Eng. 

In  a  paper  before  the  American  Society  of  Mechanical  Enginef  r, 
describing  a  new  steam  calorimeter  in  which  the  water  is  sep- 
arated from  the  steam  by  a  sudden  change  in  direction  of  flow 
which  causes  the  water  by  its  inertia  to  be  forced  through  the 
meshes  of  a  cup  placed  in  its  pathway,  the  water  being  collected 
and  measured,  while  the  weight  of  the  dry  steam  is  derived  by 
its  flow  through  an  opening  that  has  been  calibrated,  for  different 
pressures.  Prof.  R.  C.  Carpenter  gives  the  following  conclusions 
as  guides  to  calorimetry  practice  :  First,  the  steam  ordinarily  dis- 
charged from  a  boiler  of  proper  proportion  and  in  good  working 
condition  carries  an  exceedingly  small  percentage  of  water.  Sec- 
ond, a  certain  amount  of  water  will  be  carried  along  by  the  steam 
in  the  form  of  vapor  or  small  drops;  that  this  amount  varies  some- 
what with  the  velocity,  but  probably  does  not  exceed  two  or  three 
per  cent,  by  weight,  and  furthermore,  a  fair  sample  of  such  steam 
is  usually  obtained  by  any  of  the  ordinary  methods  in  use.  Thirds 
water  is  sometimes  thrown  from  the  boiler  in  large  amounts,  and 
in  such  a  case  it  will  usually  remain  distinct  from  the  steam  and 
will  pass  along  the  bottom  of  horizontal  pipes  in  a  stream  of 
greater  or  less  depth,  and  will  flow  if  moving  downward  in  a 
vertical  pipe  in  irregular  positions  depending  upon  its  velocity 
and  various  other  considerations.  Steam  carrying  water  in  this 
way  when  ascending  in  a  vertical  pipe  will  probably  be  irregu- 
larly charged,  and  samples  drawn  from  time  to  time  are  likely  to 
vary  greatly.  This  condition  can  usually  be  considered 
an  abnormal  one  and  probably  cannot  be  fairly  sampled 
by  any  method.  In  case  large  amounts  of  water  are 
thrown  over,  the  quality  of  the  steam  cannot  be 
even  approximately  obtamed  without  the  use  of  a  steam  sepa- 
rator for  removing  the  excess  of  water.  Fourth,  steam,  even  in 
a  very  dry  condition  is  like'.y  to  deposit  a  film  of  water  on  the 
inside  of  the  pipe  by  condensation.  This  amount  is  rarely  of 
sufficient  importance  to  greatly  affect  the  results,  but  if  the 
calorimeter  is  so  located  as  to  draw  this  directly  into  the  pipe  it 
may  show  very  wet  steam  when  the  contrary  condition  actually 
exists.  The  writer  believes  that  samples  for  calorimetric  deter- 
mination should  be  drawn  from  a  vertical  pipe  in  which  there  is 
an  ascending  current  of  steam,  and  that  the  sample  should  be 
taken  as  uniformly  as  possible  from  all  sections  of  the  pipe,  except 
that  no  steam  should  be  drawn  immediately  adjacent  the  exterior 
poition  of  the  pipe;  and  in  such  a  case  the  results  will  indicate, 
if  substantially  uniform,  in  all  cases  not  showing  an  excessive 
amount  of  moisture,  tlie  average  quality  of  the  steam  icithin 
reasonable  limits  of  errors  of  observation.  Further,  if  the  deter- 
minations obtained  by  the  calorimeter  in  this  position  are"[irregu- 
lar,.or^  show   large  percen'.,ages  of  error,  it   may  be  [reasonably 


doubted  that  the  sample  of  steam  obtained  is  accurate.  Fifth,  a 
steam  separator  is  always  desirable  to  remove  excess  of  water 
from  the  main  steam  pipe,  in  which  case  determinations  should 
be  taken  after  the  steam  has  passed  the  separator.  The  writer, 
however,  believes  from  his  own  experience  that  the  use  of  the 
separator  will  not  be  found  essential  in  one  case  out  of  twenty, 
for  the  reason  that  the  water  is  very  rarely  thrown  into  the 
steam  in  larger  quantities  than  the  steam  itself  will  take  up  and 
retain  in  a  uniformly  distributed  condition. 


?£V3mxnl5, 


Mr.  G.  W.  Dickinson,  General  Manager  of  the  Western  lines  of 
the  Northern  Pacific,  has  resigned. 

General  James  Jourdan  has  been  appointed  temporary  Receiver 
of  the  Kings  County  Elevated  road. 

Mr.  C.  O.  Skidmore,  Master  Mechanic  of  the  New  York,  Phila- 
delphia &  Norfolk  Railroad,  has  resigned. 

Mr.  Charles  W.  McMeekin  has  been  appointed  Chief  Engineer 
of  the  Iowa  Central,  with  office  at  :Marshalltown,  la. 

Mr.  F.  F.  Graf  has  been  appointed  Receiver  of  the  Ohio  South- 
ern Railroad  in  place  of  Mr.  J.  R.  Megrue,  resigned. 

Ml.  W.  n.  McDoel,  General  Manager  of  the  Louisville.  New 
Albany  &  Chicago,  has  been  appointed  Receiver  of  that  road. 

Mr.  C.  W.  F.  Felt  has  been  appointed  Chief  Engineer  on  the 
Gulf,  Colorado  &  Santa  Fe  Railroad  with  headquarters  at  Galves- 
ton.   

Mr.  R.  P.  C.  Sanderson.  Division  Superintendent  of  Motive 
Power  of  the  Norfolk  &  Western,  has  resigned,  and  that  position 
has  been  abolished. 

Mr.  A.  G.  Wright  has  been  appointed  Division  Master  Mechanic 
of  the  Chicago,  St.  Paul,  :N[inneapolis  &  Omaha  Railroad,  with 
headquarters  at  Altoona,  Wis. 

Mr.  J.  H.  McGill  has  been  appointed  Master  Mechanic  of  the 
New  Orleans  and  Northwestern  and  has  charge  of  the  locomotive 
and  car  departments  and  the  water  supply. 

Mr.  Henry  Kistner  has  been  appointed  General  Foreman  of 
Motive  Power  and  Car  Department  of  the  Monterey  &  Mexican 
Gulf  Railroad,  with  headquarters  at  Monterey,  Mex. 

Mr.  W.  J.  Miller  has  been  appointed  General  Foreman  of  the 
Machinery  Department  of  the  Columbus,  Sandusky  &  Hocking, 
at  Columbus,  O.,  to  succeed  Mr.  P.  T.  Bancroft,  resigned. 

Mr.  William  Gibson,  formerly  Superintendent  of  the  Cincin- 
nati, Columbus  and  Sandusky  divisions  of  the  Big  Four,  has  been 
appointed  Assistant  General  Manager  of  the  Baltimore  &  Ohio. 

Mr.  James  Gaston  has  been  appointed  Master  Car  Builder  of  the 
Louisville,  Evansville  &  St.  Louis  Railroad,  with  headquarters  at 
Princeton,  Ind.  He  takes  the  place  of  :\Ir.  W.  E.  Looney,  re- 
signed.   

Mr.  W.  H.  Newman  has  .ncccpted  the  position  of  Second  Vice- 
Pr€sident  of  the  Great  Northern  and  has  resigned  as  Third  Vice- 
President  of  the  Chicago  &  Northwestern.  His  headquarters  \yill 
be  at  St.  Paul,  Minn. ^ 

Mr.  William  Sinnott,  formerly  General  Foreman  of  the  Balti- 
more &  Ohio  shops  at  Philadelphia,  has  been  appointed  Division 
Master  Mechanic  of  the  Second  and  Third  divisions,  with  head- 
quarters at  Cumberland,  M(L 

Mr  R.  B.  Burns,  for  years  resident  Engineer  of  the  Atlantic  & 
Pacific  at  Williams,  Ariz.,  has  been  appointed  Chief  Engineer  of 
that  road,  in  charge  of  the  maintenance  of  roadway  and  build- 
ings, including  service  department. 

Mr  J.  G.  Thomas,  Assistant  Superintendent  of  Motive  Power 
and  Equipment  of  the  Central  of  New  Jersey,  with  headquarters 
at  Ashley,  Pa.,  has  been  appointed  Superintendent  of  Motive 
Power  of  the  Lehigh  &  Susquehanna  Division. 


264 


AMERICAN  ENGINEER,  CAR  BUILDER 


Mr.  William  H.  Baldwin,  Jr.,  has  resigned  the  position  of  Sec- 
ond Vice-President  of  the  Southern  Railway  to  accept  the  Presi- 
dency of  the  Long  Island  Railroad,  vice  Mr.  Austin  Corbin,  de- 
ceased.    Mr.  Baldwin  will  have  his  headquarters  in  New  York. 

Mr.  W.  G.  Pearce,  heretofore  Assistant  General  Manager  of  the 
Northern  Pacific,  has  been  appointed  Assistant  General  Superin- 
tendent of  the  reorganized  road,  with  headquarters  at  Tacoma, 
Wash.  Mr.  Pi  arce  will  have  jurisdiction  over  the  lines  west  of 
Billings,  Mont. 

Mr.  S.  B.  Hynes  is  General  Manager  of  the  Los  Angeles  Term- 
inal Rjilway.  Mr.  William  Wincup  has  resigned  as  Acting  Gen- 
eral Manager  and  Secretary,  and  Mr.  F.  K.  Rule  has  been  chosen 
Secretary.  Mr.  W.  J.  Cox  has  been  appointed  Assistant  to  the 
General  Manager. 

Mr.  W.  W.  Finley,  Second  Vice-President  of  the  Great  North- 
ern, has  been  fleeted  Second  Vioe-Presidett  of  the  Southern,  to 
succeed  Mr.  W.  H.  Baldwin.  Jr.  Mr.  Finley  was  formerly  Third 
Vice-President  of  the  Southern,  which  position  he  rt signed  to  re- 
turn to  the  Great  Northern,  of  which  he  had  been  previously  Gen- 
eral Traflfic  Slanager. 

Mr.  W.  H.  Hudson,  formerly  Master  Mechanic  of  the  Southern 
Railway  in  Atlanta,  has  been  appjinted  Master  Mechanic  at  Salis- 
bury, N.  C.  Mr.  W.  L.  Tracy,  formerly  Master  Michai  ic  at  Bir- 
mmgham,  has  been  transferred  to  Atlanta,  and  Mr.  W.  A.  Stone 
is  transferred  from  Selnia,  Ala.,  to  the  position  of  Master  Me- 
chanic at  Birmingham.  Mr.  Thos.  M.  Feeley  takescharge  at  Selma. 

Mr.  E.  H.  McHenry,  formerly  Chief  Engineer  and  lately  one  of 
the  Receivers  of  the  Northern  Pacific,  is  now  Chief  Engineer  of 
the  reorganized  road.  Mr.  W.  L.  Darling,  who  has  been  Cnief 
Engineer  since  last  April,  has  been  appointed  Division  Engineer, 
wiih  lieadquartersat  St.  Paul,  Minn.,  in  charge  on  lines  east  of 
Billings,  Mont.  C.  S.  Bihler  is  appointed  Division  Enaineer,  with 
headquarters  at  Tacoma,  W.nsh.,  in  charge  on  lines  west  of  Bill- 
ings, Mont. 

J.  r.  Holloway. 

Among  a  very  large  ciicle  of  friends  and  acquaintances  the 
news  of  the  death  of  the  former  President  of  the  Society  of  ^Me- 
chanical  Engineers,  which  occured  at  his  home  at  Cuyahoga  Falls, 
O.,  on  September  1,  was  received  with  profound  sorrow.  His 
cheerful  disposition,  bis'  hopefulness,  his  companionable  nature, 
endeared  him  to  all  who  had  the  privilege  of  his  acquaintence.  He 
was  71  years  of  age  at  the  timeof  his  death,  which  occurred  after 
a  brief  illnefs,  and  was  due  to  Bright's  disease. 

His  business  career  was  commenced  in  the  works  of  the  Cuya- 
hoga Steam  Ftirnace  Company,  in  Cleveland.  After  his  ap- 
prenticeship in  this  establishment  he  secured  a  place  as  Superin- 
tendent of  a  manufacturing  company  in  Southern  Illinois.  He 
remained  there  until  1861,  when  he  returned  to  Cleveland  as  Su- 
perintendent of  the  works  in  which  he  began  his  career.  He 
occupied  that  position  until  1872,  when  he  was  elected  President 
of  the  company,  which  office  he  filled  until  the  company  went 
out  of  business  in  1887.  Wnile  occupying  that  position,  it  is  said 
by  a  writer  in  the  Jl/an»e  iJefi'eic,  "  By  his  industry,  ingenuity 
and  engineering  skill,  he  assisted  more  than  any  man  in  laying 
the  foundation  of  what  is  now  regarded  as  the  greatest  merchant 
marine  on  any  inland  sea." 

After  the  property  of  the  Cuyahoga  Company  was  sold,  Mr. 
Holloway  became  associated  with  the  Worthington  Steam  Pump 
Company,  of  New  York,  and  remained  there  until  about  a  year 
ago,  when  he  became  Consulting  Engineer  of  the  Snow  Pump 
Company,  of  Buffalo,  N.  Y. ,  which  position  he  occupied  at  the 
time  of  his  death. 

He  was  one  of  the  charter  members  of  the  American  Society  of 
Mechanical  Engineers,  and  was  elected  President  in  1884.  He 
was  also  a  member  of  the  American  Institute  of  Mining  Engineers 
and  of  the  Engineers'  Club,  of  New  York,  and  while  a  resident  of 
Cleveland  was  a  member  of  the  Cleveland  Civil  Engineers" 
Society,  of  which  he  was  at  one  time  President.  He  often  con- 
tributed papers  to  these  associations,  and  took  part  in  their  dis- 
cussions.   He  had  the  faculty  of  making  what  he  wrote  and  said 


interesting  and  easy  of  comprehension,  which  is  not  true  of  many 
of  the  contributors  to  engineering  literature. 

In  the  association  of  which  he  was  a  member  he  will  be  missed 
as  long  as  those  whose  privilege  it  was  to  have  his  acquaintance 
will  live.  He  always  met  them  with  a  genial  smile,  and  the 
sense  of  humor,  which  was  one  of  his  characteristics,  attracted 
to  him  those  into  whose  society  he  was  thrown.  Men  who 
knew  him  best  appreciated  most  the  serious  side  of  his  character. 
With  a  long  and  varied  experience  in  engineering,  he  had  de- 
veloped what  may  be  called  mechanical  sagacity  and  a  very 
sound  judgment,  which  is  of  such  great  value  in  all  engineering 
enterprises.  In  the  words  of  the  writer  from  whom  we  have 
already  quoted,  "One  never  failed  to  derive  great  benefit  from 
his  advice  and  pleasing  suggestions,  and  yet  the  man  of  this  dis- 
position had  the  ability  and  capacity  to  manage  successfully 
large  engineering  establishments,  employing  hundreds  of  men, 
whose  confidence  and  esteem  he  enjoyed.  He  was  held  in  the 
highest  regard  b}'  his  employees,  and  up  to  the  time  of  his  death 
had  lost,  among  them  still  living,  none  of  the  good  feeling  that 
was  due  him  from  early  years." 

A  wife,  one  son  and  one  daughter  survive  him. 


[iqviipmjettl  Holies. 


The  Baltimore  &  Ohio  Railroad  has  received  a  large  number  of 

the  75  engines  ordered  several  months  ago. 


The  Northern  Pj'.cific  is  reported  to  have   issued   specifications 
tor  compound  locomotives  of  special  design. 

The  Chicago  &  Alton  Railroad  is  building  at   its   Bloomington 
shops  100  coal  cars  of  60,000  pounds  capacity. 

Tlie  Chicago,  Rock  Island  &  Pacific  has  given  an  order  for  100 
box  cars  Co  the  Michigan-Peninsular  Car  Company. 

The  Baliimore  &  Ohio  recently  ordered  a  small  electric   loco- 
motive for  use  in  switching  at  the  Baltimore  terminals. 


The  Richmond  Locomotive  Works  has  orders  for  three  6-wheel 
connected  engines  for  the  Georgia  &  Alabama  Railroad. 

The  Wabash  is  building  two  mail  cars  at  its  Toledo  shops.  The 
cars  are  60  feet  long  and  are  equipped  with  Pintsch  gas. 

The  Rogers  Locomotive  Works  has  been  awarded  a  contract 
for  three  ten-wheel  locomotives  for  the  Kejkuk  &  Western  Rail- 
road. 

The  Midlan'l  Terminal,  of  Cjlorado,  has  ordered  two  new  en- 
gines and  four  new  coaches  for  service  between  Cripple  Creek 
and  Gillett.  

It  is  reported  that  the  order  for  100  refrigerator  cars  for  Swift 
&  Company,  which  was  held  up  some  time  ago,  will  be  let  in  the 
near  future. 

It  is  stated  that  the  Pittsbm-gh  Locomotive  Works  has  orders 
for  three  6-wheel  connected  engines  from  the  China  and  Japan 
Trading  Company. 

It  is  reported  that  the  Baldwin  Locomotive  Works  has  been 
awarded  the  contract  for  locomotives  for  the  Tientsin  &  Pekin 
Railway,  which  is  a  part  of  the  Imperial  Railway  of  China. 

At  the  car  shopa  of  the  Northern  Pacific  Railroad,  South 
Tacoma,  Wash.,  130  new  flat  cars,  of  70,000  pounds  capacity,  will 
be  built  in  the  next  two  months.  The  shops  are  also  increasing 
the  capacity  of  several  hundred  cars  from  40,000  pounds  to  50,000 
pounds. 

The  Baltimore  &  Ohio  Railroad  put  their  new  machine  shops 
in  Cumberland,  Md.,  into  operation  last  month.  The  shops  cost 
$340,000,  including  what  is  said  to  be  the  largest  round  house  on 
the  system.  

The  first  shipment  of  motor  cars  for  the  New  York  and  Brook- 
lyn Bridge  was  received  last  month  from  the  Pullman  Car  Com- 
pany. The  new  cars  are  fitted  with  heavy  motors,  also  a  cable 
grip.  The  cars  were  run  on  their  own  trucks  from  Chicago. 
Each  train  over  the  bridge  will  have  one  of  these  motor  cars 
attached  for  switching  at  the  terminals. 
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The  Fire-Betarding  Q,ualities  of  Wired-Glass. 


Why  an  Electric  Motor  Revolves.* 


In  a  paper  on  the  fire-retardiug  qualities  of  wired-glass,  by  C. 
A.  Hexamer,  C.  E.,  in  the  Journal  of  the  Franklin  Institute  for 
August,  there  is  given  the  result  of  a  test  of  wired-glass  made  at 
the  request  of  the  Mississippi  Glass  Company,  and  reported  to  the 
Philadelphia  Fire  Underwriters'  Association.  Briefly  told  the 
test  is  as  follows:  A  brick  test-house,  about  3  by  4  feet,  mside 
measurement,  and  nine  feet  high,  was  constructed  in  the  yard  of 
the  Pennsylvania  Iron  Works.  In  one  side  of  this  structure  a 
wired-glass  window  was  fastened  in  a  wooden  frame,  covered 
with  lock-jointed  tin.  In  another  side,  a  Philadelphia  standard 
fire-door  was  hung.  The  upper  part  of  this  door  had  a  pane  of 
wired-glass,  18  by  24  inches,  set  into  a  wooden  metal-covered 
frame.  The  entire  roof  of  the  test-house  was  replaced  by  a  sky- 
light, the  sash  being  constructed  of  wood,  metal-covered;  oneside 
of  this  skylight  being  provided  with  three  lights  of  i-inch  ordi- 
nary rough  glass,  the  other  side  with  three  lights  of  wired-glass. 
The  wired-glass  used  was  i  inch  thick,  and  was  manufactured  by 
the  Mississippi  Glass  Company,  of  St.  Louis.  Iron  grate  bars 
were  placed  in  the  bottom  of  the  test-house,  and  openings  were 
left  in  the  wall  near  the  ground  for  free  draught.  The  test  house 
was  filled  for  two-thirds  of  its  height  with  wood  treated  with  a 
liberal  allowance  of  coal  oil  and  resin.  In  a  few  min- 
utes after  the  fire  was  started  the  ordinary  rough  glass 
in  the  'skylight  cracked  and  pieces  began  to  tall  into 
the  fire.  The  wired-glass  in  the  flre-door  soon  became  red 
hot,  also  the  three  plates  of  wired-glass  in  skylight,  but  they  re- 
tained their  positions  throughout  the  test.  At  the  end  of  30  min- 
utes, water  was  thrown  on  the  fire  and  also  on  the  hot  glass. 
After  the  fire  was  extinguished,  the  three  plates  of  glass  in  the 
skylight  were  found  to  be  cracked  into  countless  pieces,  but  still 
adhering  together,  forming  one  sheet.  The  window  light,  which, 
as  the  result  showed,  was  not  properly  secured  to  the  frame,  was 
found  to  be  in  same  condition  as  skylight  glass,  except  that  a 
large  crack  had  developed.  The  plate  of  glass  in  the  standard 
fire-door  was  cracked,  the  same  as  the  skylight;  but  having  been 
well  secured  into  the  door  frame,  it  did  not  give  way.  The  action 
of  the  fire  on  the  wooden  metal-covered  skylight  and  window 
frame  showed  conclusively  that  this  class  of  construction  is  far 
superior  to  iron  framing,  no  warping  or  giving  way  of  any  por- 
tion of  the  frames  being  noticed.  The  fire  door  in  direct  contact 
with  the  flre  showed  but  little  buckling  on  the  inner  side,  and  no 
signs  of  giving  way.  On  removing  the  tin  covering,  it  was  found, 
however,  that  the  inner  layer  of  1-inch  boards  was  completely 
charred  through,  but  that  the  second  layer  was  only  slightly 
damaged. 

The  conclusions  to  be  drawn  from  the  test  appear  to  be  as  fol- 
lows: 

(1)  Wired-glass  can  safely  be  used  in  skylights,  and  in  such 
situations  will  withstand  a  severe  fire  and  will  not  give  way 
when  water  is  thrown  on  it.  A  wooden  framing  for  skylight, 
covfred  with  tin,  all  seams  lock-jointed  and  concealed-nailed,  is 
.superior  in  fire-resisting  quality  to  iron  framing. 

(3)  Wired-glass  in  wooden  sash,  covered  with  tin,  all  seams 
lock-jointed  and  concealed-nailed,  can  safely  be  used  for  windows 
toward  an  external  exposure. 

(3)  Wired-glass  can  safely  be  used  in  fire-doors  to  elevator 
shafts  and  stairway  towers,  where  it  is  necessary  to  light  said 
shafts. 

(4)  In  office  buildings,  hotels,  etc.,  where  it  is  undesirable  to 
have  elevator  shafts  entirely  enclosed  and  dark,  wired-glass  per- 
manently built  into  a  brick  or  terra-cotta  shaft,  or  arranged  in  a 
wood  metal-covered  frame,  can  safely  be  used. 

(5)  Wired-glass  plates,  securely  fastened  in  standard  fire-shut- 
ters, can  safely  be  used  toward  an  external  exposure.  In  this 
case,  the  fact  that  a  possible  fire  in  a  building,  all  windows  of 
which  are  protected  by  fire-shntters,  can  much  more  readily  be 
detected  from  the  outside  through  the  wired-glass,  is  of  import- 
ance. 


The  action  of  the  current  in  producing  rotation  in  an  electric 
motor  is  quite  simple. 

The  fundamental  fact  is  the  relation  between  an  electric  current 
and  a  magnet.  If  a  piece  of  iron  be  surrounded  by  a  coil  through 
which  current  is  passed,  it  becomes  a  magnet.  It  will  attract  iron, 
and  the  space  surrounding  it  becomes  magnetic.  Iron  filings  will 
arrange  themselves  in  the  direction  shown  by  the  dotted  lines  in 
Fig.  1.  One  end  of  a  magnet  is  a  north  pole  and  the  other  a  south 
pole. 

It  a  wire,  such  as  CD,  be  moved  past  either  pole  of  the  magnet, 
there  will  be  a  tendency  for  current  to  flow  in  the  wire  either  from 
C  to  D  or  from  D  to  C,  according  to  the  character  of  the  pole  past 
which  it  is  moved  and  to  the  direction  of  the  movement.  If  the 
ends  of  the  wire  CD  are  jioned  by  a  conductor,  so  that  there  is  a 
complete  circuit,  a  current  of  electricity  will  flow  through  the  cir- 
cuit. 

The  reason  why  there  is  a  tendency  for  an  electric  current  to  How 
in  the  wire  CD  when  it  is  moved  in  the  vicinity  of  a  magnet  is  not 
known.  There  are  several  theories,  all  more  or  less  involved  and 
depending  upon  pure  assumptions  as  to  the  nature  of  an  electric 
current.  For  all  practical  purposes  it  matters  not  what  the  reason 
is  ;  the  fact  that  current  flows  when  there  is  an  electric  pressure  in 
a  closed  circuit   is  the  important  thing,  and  it  serves  all  useful  pur- 
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poses  to  know  that  current  does  flow,  and  that  its  direction  and 
amount  are  always  the  same  under  similar  circumstances. 

The  intensity  of  the  electric  pressure,  or  electro  motive  force, 
depends  upon  the  velocity  of  revolution  of  the  wires  and  upon  the 
strength  of  the  magnets,  and  the  quantity  of  current  depends  upon 
the  electro-motive  force  and  upon  the  amount  of  the  resistance  in 
the  circuit.  Other  things  being  equal,  the  current  through  a  long 
small  wire,  or  greater  resistance,  will  be  less  than  through  a  short 
thick  one,  or  a  less  resistance. 

Two  electromagnets  are  shown  in  Fig.  2,  in  which  the  north 
pole  of  one  magnet  is  near  the  south  pole  of  the  other,  and  the 
magnetic  Held  between  the  two  lies  in  approximately  straight  lines 
between  the  two  magnets,  as  indicated  by  the  dotted  lines.  If  the 
wire  CD  be  moved  across  this  field  and  its  ends  be  joined,  as  by  the 
circuit  CEFD,  a  current  will  flow  in  this  drcuit.  The  wire  CD 
may  be  made  to  revolve  around  the  wire  EF,  passing  in  front  of 
one  pole  and  then  in  front  of  the  other  pole,  as  in  Fig.  3.  The  cur- 
rent in  the  circuit  will  pass  in  one  direction  when  the  wire  is  pass- 
ing one  pole,  and  in  the  other  direction  when  it  is  passing  the  other 

*  From  a  pampfilet  or  catalogue  of  electric  locomotives,  issued  by  tho 
Baldwin  Locomotive  Works  and  the  Westinghouse  Electric  &  Manufac- 
turing Company,  and  written  by  Mr.  1).  L.  Barnes. 
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pole.  The  connection  between  this  elementary  arrangement  and 
the  dynamo  is  easily  recognized.  In  the  dynamo  a  magnetic  field 
is  produced  by  electro-magnets  called  "  field  poles,"  and  a  consid- 
erable number  of  wires  similar  to  the  wire  CD  are  placed  upon  an 
armature  so  that  they  revolve  in  front  of  the  poles.  Each  indi- 
vidual wire  produces  current  first  in  one  direction  and  then  in 
another  direction,  as  explained  above  ;  but  if  there  be  many  wires, 
there  will  always  be  the  same  number  in  front  of  the  positive  pole 
and  the  same  number  in  front  of  the  negative  pole,  so  that  the 
total  or  resultant  action  is  practically  uniform  and  may  be  made  to 
produce  a  continuous  current.  Such  a  machine  is  the  common  dy- 
namo or  motor. 

A  dynamo  transforms  mechanical  into  electrical  energy,  and  a 
motor  transforms  electrical  into  mechanical  energy.  The  two  op- 
erations are  reversible  and  may  be  effected  in  the  same  machine;  a 
dynamo  may  be  used  as  a  motor  or  a  motor  may  become  a  dynamo. 
A  machine  is  a  motor  when  it  is  driven  by  a  current  of  electricity, 
and  it  is  a  dynamo  when  it  is  driven  by  mechanical  power  and  pro- 
duces an  electric  current.  A  simple  form  of  electric  machine  is 
shown  in  Fig.  4,  which  is  the  general  form  of  the  electric  motor. 
In  this  there  are  two  projections  of  steel,  //and  G,  which  are  made 
electro-magnets  by  the  current  going  through  the  wires  wound 
around  them  from  any  source  of  electricity,  such  as  a  battery  at  I 
and  J.  These  magnets  have  poles  facing  toward  a  drum,  K,  re- 
volving on  a  shaft.  The  poles  G  and  H  are  called  the  "salient"' 
poles;  the  other  two  the  "consequent"  poles.  The  magnetic  flow 
or  field  is  shown  by  the  dotted  lines.  On  the  periphery  of  the  drum 
are  arranged  wires  in  the  slots  shown.  As  this  drum  is  revolved^ 
there  will  be  a  tendency  for  electricity  to  flow  in  the  wires.  In 
order  to  get  a  current  of  electricity  from  these  wires  it  is  necessary 
to  make  a  complete  circuit.    As  each  of  the  wires  in  the  slots  passes 


Fig.  4. 

in  front  of  a  pole,  a  pressure  or  electro-motive  force  will  be  gener- 
rated,  and  its  direction  will  depend  upon  whether  the  pole  is  a 
north  or  a  south  pole. 

The  pressure  or  electro-motive  force  generated  in  the  wires  mov- 
ing in  front  of  the  positive  or  north  field  poles  will  be  in  one  direc- 
tion, while  those  in  front  of  the  negative  or  south  poles  will  be  in  the 
opposite  direction.  Therefore,  if  two  such  wires  be  connected  to- 
gether at  one  end  of  the  armature,  the  free  terminals  of  the  wire  at 
the  other  end  of  the  armature  will  have  the  sum  of  the  electro-mo- 
tive forces  generated  In  the  two  wires.  The  wires  so  connected  can 
be  considered  as  a  turn  of  a  single  wire,  instead  of  two  separate 
wires,  and  this  turn  may  be  connected  in  series  with  other  turns,  so 
that  the  resulting  electro  motive  force  is  the  sum  of  that  in  all  the 
turns  and  all  the  wires  so  connected.  It  is  customary  to  connect 
the  coils  of  an  armature  .so  that  the  electro-motive  force  given  is 
that  obtained  from  half  the  coils  in  series.  The  other  half  of  the 
coils  is  connected  in  parallel  with  the  first  half,  so  that  the  currents 
flowing  in  the  two  halves  will  unite  to  give  a  current  in  the  external 
circuit  equal  to  twice'the  current  in  the  two  armature  circuits  or 
paths. 

It  is  evident  that,  as  the  armature  revolves,  wires  which  were  in 
front  of  the  positive  pole  will  pass  in  front  of  the  negative  pole,  and 
that  in  order  to  maintain  the  electro-motive  force  it  will  be  neces- 
sary to  change  the  connections  from  the  armature  winding  to  the 
external  circuit  in  such  a  way  that  all  the  wires  between  the  two 
points  of  connection   will  have   their  electro-motive  forces  in  the 


proper  direction.  The  connection  to  the  armature  must  therefore 
be  made  not  a  definite  point  in  the  armature  itself,  but  at  a  definite 
point  with  reference  to  the  field  magnets,  so  that  all  the  wires  be- 
tween two  points  or  contacts  shall  always  sustain  the  same  rela- 
tion to  the  field  magnets. 

For  this  purpose  a  device  known  as  a  "commutator"  is  provided. 
The  commutator  is  made  of  a  number  of  segments,  as  shown  at  A, 
in  Fig.  5,  which  are  connected  to  the  armature  winding.  On  the 
commutator  are  sliding  contacts,  or  brushes, which  bear  on  the  seg- 
ments and  are  joined  to  an  external  circuit,  making  a  continuous 
path  through  which  current  may  fllow.  As  the  commutator  re- 
volves the  different  segments  come  under  the  brushes,  so  that  the 
relative  position  of  the  armature  wires  between  the  brushes  is  de- 
pendent on  the  position  of  the  brushes.  The  armature  wires  which 
connect  the  brushes  are  those  sustaining  the  desired  definite  posi- 
tion to  the  field  magnets,  so  that  the  currents  from  the  armature  at 
all   times  flow   properly  into  the   external   circuit,  although  indi- 
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Fig-  5. 
vidual  armature  wires  carry  currents  first   in  one  direction  and 
then  in  the  other  direction,  depending  on  the  character  of  the  pole 
in  front  of  which  they  may  be  moving. 

On  two-pole  machines  there  are  two  brush-holders,  each  contain 
ing  one  or  more  brushes.  On  the  four-pole  machine  there  may  be 
either  two  or  four  brush-holdors,  and  on  a  six-pole  machine,  either 
two,  four  or  six  brush-holders. 

A  single  path  of  the  current  through  the  commutator  and  arm- 
ature winding  is  shown  by  the  arrows  on  Fig.  5.  The  brushes 
Z?  and  Care  placed  on  the  top  side  of  the  commutator  to  make 
them  more  accessible,  and  this  gives  a  peculiar  but  simple  armature 
ivinding. 

For  the  sake  of  simplicity,  the  batteries  /  and  J  of  Fig.  i  are 
not  used  on  common  forms  of  generators  or  motors,  but  the  cur- 
rent that  flows  from  the  armature  through  the  commutator  is  made 
to  flow  through  the  electro-magnets  either  in  whole  or  in  part.  If 
all  of  the  armature  current  flows  around  the  electro-magnets  or 
fields  of  the  machine,  it  is  a  "series"  machine;  if  only  a  part  of  the 
current  is  used  in  this  way,  it  is  a  "shunt"  machine,  that  is,  some 
of  the  current  is  "shunted"  through  the  fields.  Sometimes  both 
the  shunt  and  series  windings  are  used,  and  in  that  case 
the  machine  is  called  a  "compound  wound''  machine.  Such 
a  machine  has  a  large  wire  through  which  the  main  cur- 
rent passes,  and  a  fine  wire  through  which  the  shunted 
current  flows.  Fig.  5  shows  how  the  commutator  and  the 
fields  are  connected,  and  how  the  current  flows  from  the  wires  in 
the  armature  through  the  commutator  in  a  series  machine. 

If  the  current  delivered  by  a  dynamo  does  not  flow  in  the  desired 
direction,  it  can  be  reversed  by  shifting  the  wires  in  the  binding 
posts  or  by  throwing  a  switch.  If  the  motor  does  not  revolve  in 
the  desired  direction,  it  can  be  made  to  do  so  by  reversing  the  con- 
nections to  the  armature  or  field-coils:  so  that,  without  knowing 
which  way  a  current  of  electricity  is  to  be  generated,  any  practical 
man  can  make  a  motor  revolve  in  a  proper  direction  by  simply 
changing  the  connections. 

It  is  nalviral  that  a  machine  which  gives  out  electric  energy  when 
driven  by  an  external  power  will,  when  electric  energy  is  delivered 
to  it,  reverse  its  action  and  give  out  mechanical  power  and  do  work. 
This  is  not  a  logical  reason  why  a  motor  revolves  under  the  influ- 
ence of  an  electric  current,  but  it  is  a  natural  inference  which 
assists  in  comprehending  the  fact. 
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Mogul  Freight  Locomotive  for  the  New  York,  New  Haven  &  Hartford  R,  R.— Built  by  Schnectady  Locomotive  Works. 

Perhaps  the  simplest  way  to  explain  the  cause  of  the  movement  Mogul  Freight  Locomotive — New  York,  New  Haven  &Hart- 

of  an  electric  motor,  when  supplied  with  a  current,  is  to  compare  ford  B..  R. 

the  action  to  the  well-known  attraction  of  unlike  poles  or  magnets  

and  the  repulsion  of  like  poles.    In  any  motor  the  current  through  We  show  in  the  accompanying   engraving  one   of   ten   mogul 

the  field  causes  a  north  or  south  pole  to  be  maintained,  and  the  freight   locomotives   which  the  Schenectady  Locomotive    Works 

current  through    the    armature  and  brushes  causes  an   opposite  recently  built  for  the  New  York,  New   Haven   &  Hartford  R.  R., 

polarity.     These  constantly  maintained  unlike   poles  attract  each  from  specifications  prepared  by  Mr.  John  Henney,  Superintendent 

other  and  pull  the  armature  around  on  its  axis.  of  Motive  Power.      They   have  cylinders  20   inches  by  28  inches 

It    has    been    explained    that    if   a  motor  be  driven  by  a  belt  an  and  driving  wheels  63  inches   in   diameter.      The   driving   wheel 

electro -motive  force  is  produced  and  the  machine  acts  as  a  dynamo.  .                c^ii                     i^i-t^.^, 

,„  .      ,         ,     t  ..u  ..         1     .           .-•        c          ■           J       J     1,  M  centersareof  cast  steel,  as  are  also  the  pistons,  foot  plate    and 

It  IS  also  a  fact  that  an  electro-motive    force    is    produced  whether  ,  .    .       ,               „          ,    ^     ,  .           ,  „       ,     ,    ., 

the  power  for  driving  the  machine  is  obtained  from  a  belt  or  from  "^"'^"'S  boxes.     Pressed  steel  is  used  for  the  boiler  front  and  door, 

the  electric  current-that  is,  whether  the  machine  be    driven    as  a  cylinder  head  casings,,  dome   ring,   dome   cap   and   dome  casing, 

dynamo  or  as  a  motor.    In  a  dynamo,  however,  the  current  flows  The  flanging  of  boiler   plates   is   done   on   an   hydraulic  Ranging 

out  in  the  direetion  in  which  the  electro  motive  force  is  acting.    In  press.     The  arrangement   of   cab   is  the  same   as   on  the  20  inch 

a  motor  the  electro-motive  force  produced  has  a  direction    opposed  by  34-inch  passenger  engines  recently  sent  to  the  same  company, 

to  the  the  direction  of  the  flow  of  current.    This  may  be  illustrated  and  gives  very  comfortable  quarters  for  the  engineer  and  fireman, 

by  the  following  experiment:  From  the  data  given  below  it  will  be  seen  that  the  engine  has 

Two  similar  machines  are  driven  independently  at  GOO  revolutions  great  power  and  weight— 124,450  lbs.  on   three  pairs   of   drivers 

and  give  an  electro-motive  force  of  100  volts.    Similar  terminals  of  i^gj^g  about  41,500  lbs.  per  pair, 

the  two    machines   are   connected    together.      No   current   flows  n„ii„.i„™            '                                                           „„  -     ^     ^ 

,    ^            ^,             ,  .         ,                .u    i                                   iu                    J  R5'"!<^<='^S;--, 20  inches  by  28  inches 

between  the  machines  because  the  two  pressures   are  the  same  and  Driving  wheels 63  inches 

are  opposed  in  direction.     If  now   the   belt   be   thrown  oft  from  one  iJ"^li"^h!j!?f!:i^*!,f„„„V„'A 15  feet  2  inches 

*^^  I  oral  wheel  base  of  engine 2.^  feet  Sincnes 

machine  its  speed  will  begin   to   fall.     This   will   lower  its  electro-  Weight,  on  driverb      .  124  100  pounds 

motive  force  below   that  of   the   other  machine  or  dynamo,  but  will  Boife'rr'mameter''"^'"^  '°  working  order Itl.'20ii  pounds 

not  change  the  direction  of  the  force.     There  will   now   be  a  differ-       Firebox .'.'.".".'.'.............'.'.'.."................  idsv^  by  10^4  I'nc^ 

ence  of  pressure   in   favor  of   the   machine  which  is  driven,  and  it  Tubes,  nuinber  of .........            312 

'^                                                                                                      '  size  of 2  inches  O  D    by  T' feet 

will  now  send  a  current  through   the  other  machine  and  run  it  as  Heating  surface,  lubes 1,916.72  square  feet 

amotor.    The  speed   of   the  motor  will  continue   to  fall   until  the  '.'.             '.'.        firetjox ..164.38  square  feet 

J  ,„                .                                  ,     ^             ...          ^             u   ^              ^,-      .  „   ..                         '"'*'  2,111.10  square  feet 

dillerence   in  pressure  or  electro-motive     force    between   the    two  Boiler  pressure lyo  pounds 

machines  is  just  sufficient   to  cause  the  flow  of  enough  current  to  tratc  area — 30.22  square  feet 

keep  the  motor    running  against  whatever  frictional  resistance  The   tank   has  a   capacity  of  4,500  gallons  and  the  tender  will 

and   other  resistance  there  may  be.    The  electro-motive  force  gen-  carry  8J  tons  of  coal.     The  boilers  are  of  carbon  steel,  and  among 

erated   in  the  motor,   which    is    against    or   counter    to  that  of  the  fittings  might  be  mentioned   Metropolitan    injectois,   con.soli- 

the  current  in  the  circuit,  is  called  the  "  counter  electro-motive  dated  safety  valves,  magnesia  sectional  boiler  covering,  Westing- 

'"r*^"'  J      ,    A,        ■      ,,       ,    .          .           n                 u     .   J-  house  brakes,  Paige  steel-tired  truck-wheels,  Richardson  balanced 

In  order  to  determine  how  fast  a  motor  will  run  without  doing         „i „„,i  t  •  u-  i- 

,        ,               .                         .,  .         ,                                      "  "s  valves  and  Jerome  metallic  packing, 

work  under  any  given  pressure,  it  is  not  necessary  to  know  any.  - - 

thing  about  the  dynamo  that  furnishes  the  pressure.    The  pressure 

alone  is  suflicient  to  determine  the  speed  of  the  motor.    For  in.  Western  Railway  Club. 

stance,  if  amotor  will  give  a  pressure  of  500   volti  when    running  The  September  meeting  of  the  Western  Railway  Club  was  held 

freeat  100  revolutions,  it  will  always  run  at  about  100   revolutions  on  the  loth,  and  was  followed  in  theeveningbvthe  annual  banquet 

when  not  doing  work  on  any  electric  circuit  where  the  pressure  is  At  the  meeting  the  paper  of  Mr.   D.  L.  Barnes,  on  the  power  and 

500  volts.  eflnciency  of  electric  locomotives,  was  discussed,  also  the  paper  of 

This  description  of  a  motor  or  dynamo  carries  with   it  all  of  the  Prof.  Goss  on  the  performances  of  the  Purdue  locomotive,  both  of 

fundamental  theory  of  electrical  generators  and  motors  that  it  is  which  papers   were  read  at  the  May   meeting.    A  committee  was 

necessary  for  a  mechanic  to  know  in  order  to  take  reasonably  Intel-  appointed  to  suggest  at  the  next  meeting  remedies  for  certain  diffi 

ligent  care  of  electric  locomotives.  Further  useful  knowledge  must  cu  ties  that  had  come  up  under  the  new  rules  of  interchange.    Mr" 

be  attained  by  studying  the  dittereut  types  of  electric  motors  and  E.  M.  Herr  led  the  discussion  on  "Difficulties  with  the  Use  of  Metal 

dynamos.     These  other  types    all    have    the   same    fundamental  Underframes  for  Tenders  and  Cars."    A  paper  on  the  "  Apprentice 

theory,  even  when  the  construction  is  quite  different.  Boy"  was  read  by  Mr.  J.  N.  Barr. 
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Switching  Engine  Burning  Crude  Petroleum— Built  by  Brooks  Locomotive  Works 


At  the  banquet  several  excellent  addresses  were  made.  President 
Waitt,  speaking  on  "Our  Clnb,"  said,  in  part : 

We  cannot  aa  a  club  look  back  on  long  years  of  work,  the  organi- 
zation being  to  night  but  12  years  and  five  months  old.  We  cannot 
boast  the  largest  membership,  for  our  newly  born  sister  club  ai  St. 
Louishas  for  the  time  beingoutnumbered  us.  But  the  Western  Rail- 
way Club  can  with  pride  look  back  over  12  years'  work  and  point  to 
some  of  the  most  valuable  papers,  from  both  a  technical  ana  prac- 
tical standpoint,  that  have  ever  emanated  from  any  similar  organi- 
zation. The  Western  Railway  Club  has  been  peculiarly  fortunate 
in  its  membership.  It  is  with  great  satisfaction  that  we  are  able 
to  point  to  the  fact  thas  we  have  among  our  active  memV)ers  a  large 
number  of  men  fortified  by  a  thorough  technical  training  which  has 
been  supplemented  by  years  of  practical  work,  enabling  them  to 
bring  to  the  deliberations  of  our  club  the  sound  reasoning  and  good 
judgment  for  which  our  work  has  for  many  years  been  noted.  .  . 
As  we  look  with  pride  on  the  past  we  should  not  stop  satisfied. 

Colonel  H.  G.  Prout,  of  the  Railroa/l  Gazette,  responding  to  "  The 
Press, "  alluded  to  the  railroad  profession  and  then  questioned  it  he 
was  exactly  right  in  using  the  term  "profession."  He  believed, 
however,  that  the  professional  spirit  was  on  the  increase.  He  said, 
in  part; 

1  like  to  think  that  the  professional  spirit  is  growing  fast  among 
railroad  officers.  Whether  or  not  railroading  is  a  profession: 
whether  or  not  it  ever  can  be  a  profession,  is  a  small  matter  and  the 
vital  thing  is  that  railroad  officers  should  have  the  professional 
spirit.  We  must  look  to  this  spirit  to  save  the  railroads  from  the 
ignorant  and  corrupt  subordinate.  We  must  look  to  it  to  save  the 
the  railroads  from  the  brigands  in  high  places  seeking  only  to  make 
their  own  fort;unes.  Perhaps  we  must  look  to  it  to  save  the  rail- 
roads from  confiscation  Ijy  Socialists  and  Populists,  and,  in  fact,  by 
honest  voters  who  would  come  to  be  classed  with  either.  How  the 
professional  spirit  will  do  all  this  I  need  not  point  out.  It  will  ad- 
minister the  properties  for  the  interest  of  their  owners  and  not  for 
the  profit  of  salaried  officers.  But,  in  the  long  run  the  interest  of 
the  owners  is  the  interest  of  the  public,  and  thus  we  find  the  prob- 
able solution  of  much  that  is  most  troublesome  in  what  iscalled  the 
railroad  problem. 

Other  speakers  were  President  Lemont,  of  Purdue  University. 
Mr.  J.  H.  P.  Hughart,  Second  Vice-President,  and  General  Manager 
of  the  Grand  Rapids  &  Indiana  Railroad;  Mr.  M.  C.  Markham,  As- 
sistant Traffic  Manager  of  the  Illinois  Central;  Mr.  F.  W.  Morse,  of 
the  Grand  Trunk;  Mr.  Geo.  H.  Heatford,  Mr.  H.  C.  Buhoup  and  Mr, 
E.  B.  Leigh.  A  straw  vote  for  the  presidential  candidates  resulted 
thus:    McKinley,  89;  Palmer,  4;  Bryan,  0. 


Locomotive  for  Burning  Petroleum  Fuel.— Built  by  the 
Brooks'  Locomotive  Works. 


In  the  accompanying  illustratiou  we  show  an  interesting 
engine  recently  built  by  the  Brooks'  Locomotive  Works,  Dun- 
kirk, New  York.  It  is  a  six-wheeled  switching  locomo- 
tive for  the  Congress  Gold  Company,  of  Congress,  Ariz.,  and 
is  equipped  for  the  use  of  crude  petroleum  as  fuel.  The  details  of 
thfi  oil  burning  specialties  are  not  fully  covered  by  patents  and 
therefore  we  are  not  at  liberty  to  publish  them  at  present,  but  we 
expect  to  place  them  before  our  readers  in  the  near  future.  The 
engine  has  cylinders  17  inches  b_v  24  inches,  driving  wheels  51 
inches  in  diameter,  a  boiler  o6  inches  in  diameter,  a  firebox  78 
inches  by  32  inches,  a  driving  wheel  base  of  11  feet,  and  a   total 


wheel  base  of  46  feet  6  inches,  including  tender.  The  total  weight 
of  the  engine  alone  in  working  order  is  112,000  pounds.  Theboiler 
pressure  is  180  pounds.  The  tank  capacity  is  3,600  gallons  of 
water  and  the  oil  tank  will  hold  about  five  tons  of  petroleum. 
The  engine  is  fitted  with  Jerome  metallic  packing,  Nathan  in- 
jectors and  cylinder  lubricator,  McKee-Fulla  steel  tired  wheels 
under  tender.  National  brake  beams,  Cooke  bell  ringers,  Westing- 
house  brake  and  train  signal,  also  the  Le  Chatelier  water  brake, 
Janney  couplers,  Tilden  wrecking  frogs  and  the  Nathan  flre  ex- 
tinguisher. 


Electric   and  Compressed-Air  Locomotives   for   the 
Manhattan  Elevated. 


The  electric  locomotive  which  the  Manhattan  Elevated  Rail- 
way will  try  upon  the  Thirty-fourth  street  branch  of  its 
lines  is  now  complete.  It  has  the  same  arrangement  of  running 
gear  as  the  present  steam  locomotives  on  the  road,  there  being 
two  pairs  of  drivers  and  a  four-wheeled  truck. 

There  is  a  motor  on  each  driving  axle.  The  motors  will  take  cur- 
rent from  a  third  rail,  but  the  locomotive  carries  a  large  number 
of  storage  batteries  which  will  be  charged  from  the  third  rail 
when  the  current  required  for  the  motor  is  below  a  certain 
amount  and  which  will  automatically  furnish  current  to  the 
motor,  in  addition  to  what  the  latter  receives  from  the  third  rail 
when  the  demands  on  the  motor  are  heavy.  In  this  way  the  bat- 
teries take  care  of  the  ''peak"  of  the  loads. 

The  company  is  also  about  to  try  a  compressed-air  motor  of  the 
Hard ie  type.  This  is  now  building  at  Rome,  N.  Y.  We  under- 
stand that  both  the  compressed-air  and  electric  locomotives  will 
weigh  slightly  more  than  the  present  steam  locomotives. 


The  British  Admiralty  have  ordered  the  stern  torpedo  tubes  to 
be  taken  out  of  all  ships  of  the  Royal  Sovereign  class,  and  these 
vessels  will  now  carry  only  the  submerged  tubes.  There  are  two 
very  substantial  reasons  for  this  course.  Experiments  have  been 
made  which  have  demonstrated  the  possibility  of  hitting  the 
whiskers  of  a  torpedo  by  means  of  quick-firing  guns  while  the 
weapon  is  in  the  tube  and  thus  hoisting  the  engineer  with  his 
own  petard.  Then  (says  the  Nctval  and  Military  Record)  it  has 
been  found  on  the  China  station  that  where  the  stern  tube  is  rea- 
sonably near  the  water-line  the  seas  in  rough  weather  fill  the 
tube,  and,  if  the  torpedo  is  there,  collapse  the  balance  chamber. 
The  trials  of  the  Eclipse  were  especially  directed  to  elucidate  this 
point,  but  though  no  accident  occurred  in  that  cruiser,  owing  to 
her  tube  being  well  out  of  the  water,  an  immunity  from  accident 
is  not  guaranteed  to  ships  less  favorably  constructed.  Hence  the 
necessity  that  has  arisen  for  removing  the  lubes.— Exchange 
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The  New  Battle-Ships. 


The  bids  for  three  new  battle-ships  authorized  by  Congress  at 
its  last  session  were  opened  in  Washington  on  Sept.  14.  The  bids 
were  as  follows : 

John  H.  Dialogue  &  Sons,  Camden,  N.  J.,  one  battle-ship  for 
$2,661,000. 

Bath  Iron  Works.  Bath,  Me.,  one  battleship  for  $2,680,000. 

Newport  News  Shipbuildins  and  Dry  Dock  Company,  Newport 
News,  Va.,  one  battle-ship  for  |!2,.5il5,000. 

Union  Iron  Works  of  San  Francisco,  one  battle-ship  for  $2,674,950. 

William  Cramps  &  Sons'  Ship  and  Engine  Company,  Philadel- 
phia, one  battle-ship  for  $2,650,000;  two  battle-ships  for  $2,650,000 
each. 

As  a  difference  of  4  per  cent,  in  favor  of  Pacific  coast  builders  has 
always  been  allowed  on  account  of  the  cost  of  transporting  materials 
across  the  continent  and  to  offset  the  voyage  of  the  Atlantic-built 
ships  to  the  Pacific  for  duty  on  that  ocean,  this  must  be  deducted 
for  the  purpose  of  comparison,  thus  bringing  the  San  Francisco  bid 
down  to  $2,598,982,  or  within  $3,952  of  the  lowest  bid,  and  consider- 
ably under  that  of  the  Cramps. 

The  result  of  the  bidding  is  that  the  Newport  News  Company, 
the  Union  Iron  Works  and  Wm.  Cramps  &  Sons  Company  will  each 
build  one  ship. 

These  battle-ships  are  to  be  the  most  powerful  yet  constructed 
for  our  navy.  In  size,  displacement  and  general  characteristics  the 
new  vessels  will  not  be  much  different  from  the  Indiana.  The 
total  length  on  the  water  line  will  be  3B8  feet,  or  only  a  few  feet 
longer  than  the  Indiana  class,  while  their  extreme  beam  will  be  72 
feet  33^  inches,  which  makes  them  the  widest  battle-ships  in  the 
navy.  Their  freeboard,  193^  feet,  will  also  be  a  little  above  that  of 
battle-ships  of  their  class,  and  as  the  guns  will  be  several  feet  above 
the  decks,  their  fire  is  expected  to  be  as  efficient  as  the  batteries  of 
the  Kearsarge  and  Kentucky  type,  with  their  great  superposed  tur- 
rets mounting  8-inoh  guns  above  the  13-inch  rifles.  The  freeboard 
aft  is  6  feet  below  its  extreme  height  forward.  The  normal  dis- 
placement is  given  as  11,525  tons,  but  it  will  approximate  12,000  tons 
when  the  ships  are  in  actual  service  and  ready  for  fighting.  The 
displacement  is  about  the  same  as  that  of  the  Kearsarge  type. 

To  propel  these  vessels  10,000  horse  power  will  be  required  to  give 
them  an  estimated  speed  of  16  knots  in  a  seaway.  In  this  respect 
the  vessels  are  supposed  to  be  one  knot  better  than  the  Indiana 
type,  whose  plans  only  called  for  15  knots  an  hour  on  a  four  hours' 
run.  The  normal  coal  supply  will  be  300  tons,  and  the  maximum 
bunker  capacity  1,200,  the  latter  supply  enabling  the  big  ships  to 
have  a  wide  radius  of  action  at  a  lO-knot  speed. 

In  the  batteries  of  these  ships  the  ordnance  officers  have  en- 
deavored to  present  the  largest  quantity  of  heavy  ordnance  carried 
by  any  ships  of  their  class  afloat.  The  arrangement  of  the  guns, 
especially  those  of  the  secondary  battery,  is  the  best  for  raking  fire 
yet  designed,  and,  while  there  has  been  a  departure  in  the  assign- 
ment of  ordnance  from  that  followed  in  the  Indiana  class  in 
doing  away  with  8-inch  guns  in  order  to  increase  the  number  of 
lighter  guns,  it  is  not  believed  that  the  power  of  the  ship  as  a 
fighter  will  suffer.  The  main  battery  will  consisi;  of  four  13-inch 
rifles  mounted  in  two  turrets,  fore  and  aft,  and  fourteen  6-inch 
rapid-fire  guns  arranged  in  broadside.  The  secondary  battery  com- 
prises sixteen  6  pounders,  four  1-pounders,  four  machine  guns  and 
one  field  gun. 

The  engines  are  of  the  triple-expansion  type  and  they  drive  twin 
screws.  The  cylinders  will  be  34,  50  and  78  inches  in  diameter,  and 
have  a  stroke  of  48  inches.  To  generate  the  steam  necessary  to 
develop  the  required  horse  power  there  will  be  eight  large  boilers 
with  a  total  grate  surface  of  685  square  feet.  The  working  pressure 
will  be  180  pounds.  The  armor  belt  will  be  of  Harveyized  steel  16,ii 
inches  thick  and  7)^  teet  deep. 


The  simplest  form  of  spontaneous  ignition  is  exhibited  by  dry 
spongy  platinum,  and  is  due  to  the  absorption  and  condensation  of 
oxygen  in  the  pores  of  the  metal.  When  expo.sed  to  a  current  of 
hydrogen  gas,  chemical  combination  immediately  sets  in,  raising 
the  temperature  sufficiently  to  ignite  the  stream  of  hydrogen. 

In  the  case  of  charcoal,  a  pyrophoric  tendency  is  only  manifested 
when  some  of  the  volatile  hydrocarbons  have  been  left  behind  in 
the  distillation  process  and  enter  into  combination  with  absorbed 
oxygen.  If,  however,  such  charcoal  be  freely  exposed  to  air,  the 
external  portions  speedily  lose  this  property,  owing  to  the  pores 
becoming  saturated  with  air,  but  it  will  regain  its  pyrophoric 
character  if  powdered  so  that  the  internal  layers  are  enabled  to 
absorb  oxygen.  As  the  process  of  chemical  combination  always 
goes  on  in  the  interior  of  a  heap,  the  best  way  to  arrest  it  is  to 
spread  the  charcoal  out.  since  attempts  at  ventilation  by  blowing 
or  drawing  air  through  the  mass  will  only  result  in  increasing  the 
combustion.  Every  time  the  charcoal  is  broken  up  the  danger  of 
ignition  will  recur,  down  to  the  time  it  is  ground  to  powder,  but 
powdered  charcoal  ouce  "killed"  by  exposure  to  air  never  regains 
its  pyrophoric  properties. 

Hard  coals,  brown  coals  and  the  like  are  subject  to  two  dangers, 
explosion  and  ignition,  each  having  a  separate  cause.  Explasion  is 
due  to  the  liberation  of  fire-damp  following  on  a  decrease  in  atmos. 
pheric  pressure,  whereas  ignition  results  from  the  oxidation  of  the 
iron  pyrites  contained  in  the  coal,  when  exposed  to  the  action  of 
oxygen  and  moisture.  The  danger  is  the  greater  the  finer  the  state 
of  division  of  the  coal,  and  coal  stacked  above  ground  is  particularly 
liable.  Attempts  made  to  reduce  the  danger  by  ventilating  the 
stacks  have  failed  in  this  case  also,  on  account  of  the  increased 
amount  of  oxygen  thereby  introduced  into  the  interior  of  the  mass, 
and  accordingly  the  coal  is  stacked  as  tightly  as  possible  in  order 
to  exclude  air.  Strangely  enough,  the  practice  of  ventilating  the 
coal  bunkers  of  ships  has  not  been  altogether  abandoned,  notwith- 
standing Liebig's  impressive  warning  given  as  far  back  as  1Sj6,  and 
neglect  in  this  particular  has  frequently  led  to  lamentable  fatalities. 
Since  1865  no  less  than  97  coal  laden  vessels  have  been  destroyed 
and  the  lives  of  some  2,000  seaman  sacrificed  through  spontaneous 
ignition  of  the  caxgio.— Colliery  Engineer. 


Statistics  recently  published  at  Munich  show  that  there  are  in 
operation  in  Central  Europe,  15,644  gas  engines  aggregating  52,694 
horse  power, 


The   Spontaneous  Ignition  of  Coal. 

The  following  interesting  extract  is  taken  from  Kuhlow^s  German 
Trade  Review,  and  it  is  interesting  to  notice  that  Professor  Dr. 
Medem  traces  spontaneous  ignition  to  the  oxidation  of  iron  pyrites, 
and  as  no  coal  is  entirely  free  from  this  sulphide  of  iron,  the  cases 
the  doctor  brings  under  notice  become  all  the  more  interesting. 

Professor  Dr.  Medem,  in  the  course  of  a  treatise  on  the  spon, 
taneous  combustion  of  hay  and  coal,  gives  the  following  account  ct 
the  causes  this  phenomenon  and  methods  that  have  been  pro- 
posed for  its  prevention  and  suppression. 


Central  Railroad  Club. 


At  the  September  meeting  of  the  Central  Railroad  Club  the  Com- 
mittee on  Car  Roofs  made  a  report,  also  the  Committee  on  Planished 
Iron  vs.  Plain  Sheet  Iron  or  Steel  for  Locomotive  Boiler  Jackets. 
Part  of  the  latter  report  is  as  follows: 

We  find  that  the  difference  between  the  first  cost  in  material  of 
planished  iron  and  plain  sheet  iron  or  steel,  for  the  jacket  of  an 
engine,  to  vary  considerable,  running  from  «i'31.61to  $37,  in  favor  of 
the  plain  sheet-iron  or  steel  jacket. 

We  also  find  practically  tne  same  difference  between  the  total 
cost  of  labor  and  material  of  the  planished  iron  and  plain  sheet  iron 
or  steel  jacket,  as  applied  to  an  engine,  the  difference  running  from 
$20.14  to  $37,  in  favor  of  the  plain  sueet-iron  or  steel  jacket. 

The  life  of  a  planished  iron  jacket  when  placed  on  a  good  boiler 
covering,  and  with  proper  care  taken  of  it,  would  be  from  eight  to  ten 
years,  and  during  this  time,  when  the  gloss  is  worn  off,  or  the  con- 
dition of  the  jacket  should  warrant  it,  it  can  be  then  painted,  and 
be  maintained  at  the  same  cost  as  the  sheet-iron  or  steel  jacket. 

We  have  no  information  or  facts  showing  the  life  of  a  sheet  iron 
or  steel  jacket. 

The  cost  of  maintenance  is  a  difficult  question  to  answer.  The 
planished  iron  jacket  is  cared  for  by  the  fireman,  and  he  must  use 
some  material  to  keep  it  clean  and  protect  the  jacket  from  injury 
from  water  and  drippings  from  roundhouse,  etc.,  and  we  are 
strongly  of  the  opinion  that  the  cost  of  material  to  take  care  of  the 
planished  iron  jacket  will  keep  a  sheet-iron  or  steel  jacket  painted. 
We  find  from  tne  replies  received  that  to  keep  the  sheet-iron  or  steel 
jacket  in  good  condition,  they  will  require  two  coats  of  paint  a 
year,  at  an  annual  cost  of  about  $5. 

This  report  and  the  one  on  car  roofs  (which  we  have  not  yet  re- 
ceived) will  be  discussed  at  the  next  meeting.  The  report  on  tool, 
rooms  presented  at  the  May  meeting  was  passed  without  discus- 
sion. The  new  interchange  rules  were  discussed  at  some  length 
from  which  it  appears  that  rulings  of  the  Arbitration  Committee  on 
certain  matters  is  required  at  once.  There  is.a  conflict  of  opinion 
in  regard  to  the  interpretation  of  the  rule  covering  "  wrong  re 
pairs."    A  resolution  was  passed  as  follows . 

"  When  cars  are  interchanged  having  M.  C.  B.  repair  cards  at- 
tached, and  also  having  improper  repairs  not  covered  by  M.  C.  B. 
defect  cards,  that  the  repair  card  be  sufficient  authority  to  pass  tha 
car  to  the  owning  road;  and,  further, that  cars  in  interchange  found 
with  improper  repairs  and  no  M.  C.  B.  repair  card  or  defect  card 
attached,  that  the  policy  now  outlined  at  Buffalo  is  to  take  a  record 
of  such  wrong  repairs  when  it  is  possible  to  distinguish  them  and 
that  record  shall  be  all  the  evidence  necessary  and  that  all  the  action 
necessary  at  any  interchange  point  to  pass  that  car  home  to  ^the 
owji".    load," 
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Section  48  of  Rule  3  will  be  interpreted  by  the  members  as  though 
the  word  "simultaneously"  had  been  printed  before  the  last  two 
paragraphs. 

President  Bronner  announced  the  following  subjects  and  com- 
mittees for  the  meeting  in  Nevember  : 

"  What  is  the  best  plan  to  bring  about  the  adoption  of  M.  C.  B. 
standards  by  railroads?"  Committee:  A.  M.  Waitt,  G.  W.  West, 
R.  S.  Miller,  James  Macbeth,  William  McWood,  John  S.  Lentz. 

"  Apprentice  boys  in  railroad  shops."  Committee :  S.  Higgins, 
M.  L.  Flynn,  E.  D.  Nelson,  W.  G.  Taber,  N.  Lavery,  John  Mackenzie. 

H.  H.  Perkins,  Local  Freight  Agent  of  the  New  York  Central,  is 
also  to  read  a  paper  on  this  topic:  "Shall  the  cubic  capacity  o' 
ordinary  box  cars  be  increased,  and  if  so,  what  should  be  the 
maximum  limit  '''" 


the  smokestack  experiments.  This  showed  that  the  lower  portion 
of  the  Jet  for  a  length  of  about  19.68  inches  is  in  the  form  of  a  smooth 
truncated  cone,  which  from  measurements  taken  near  the  nozzle 
opening  has  a  somewhat  sharper  flare  than  at  greater  distances,  as 
shown  by  the  last  column  of  table  XXV.,  and  which  further  on  ap- 
pears to  become  first  weaker  and  then  rougher  and  more  broken  up 
on  the  outer  surface. 


American  Society  of  Irrigation  Engineers. 


The  annual  meeting  of  this  society  will  beheld  in  Denver,  Dec. 
11  and  12,  closing  in  time  to  reach  Phoenix  for  the  opening  of 
the  International  Irrigation  Congress  on  the  15th  of  that  month. 
At  the  meeting  State  Engineer  Mead,  of  Wyoming,  will  present  a 
paper  on  "Land  Laws  for  Arid  Regions."  "Pipes  vs.  Flumes" 
will  be  another  principal  subject.  These  papers  will  be  printed 
and  distributed  in  advance  for  discussion,  and  a  circular  will  also 
shortly  be  issued  giving  full  particulars  of  the  programme  for  the 
meeting.    J.  S.  Titcomb,  Jacobson  Building,  Denver, is  secretary. 


THE  MOST  ADVANTAGEOUS  DIMENSIONS  FOR 

LOCOMOTIVE  EXHAUST  PIPES  AND 

SMOKESTACKS.* 


BY  INSPECTOR  TROSKE. 

{Continued  from  Page  334.) 

We  thus  see  without  any  further  explanation  that  with  the  smaller 
nozzle  distances  the  shallowest  (.31-inch)  bridge  is  the  better:  at 
greater  distances  the  second  and  at  the  greatest  distances  the  deep- 
est or  1.89-inch  bridge  is  the  best.  The  conclusion  to  be  drawn  from 
this  is  that  with  the  .31-inch  bridge  the  angle  of  deflection  for  the 
portion  of  the  steam  jet  above  the  nozzle,  and  consequently  its  sec- 
tional area,  is  greater  than  that  of  those  varying  from  .63  inches  to 
1,89  inches  in  depth.  A  larger  sectional  area  of  the  jet  must,  with 
a  shorter  nozzle  distance,  force  the  vacuum  more  strongly 
than  one  of  a  smaller  area  would  do,  but  it  also  fills  the  smallest  sec- 
tional area  of  the  stack  more  quickly,  and  consequently  will  begin 
to  drop  away  from  the  full  value  of  the  vacuum  earlier  than  a  jet 
of  smaller  sectional  area.  This  explains  the  earlier  attainment  of 
the  highest  point  and  also  the  earlier  dropping  away  of  the  curve 
as  compared  with  that  of  the  bridges  .94  inch  and  1.89  inches  deep. 

If,  in  the  graphical  representation  under  II.  of  Plate  VII.,  those 
nozzle  distances  fall  short  of  giving  the  better  results,  especially  in 
connection  with  the  shallow  bridge  and  the  funnel-shaped  stacks 
than  they  do  for  the  waist  stacks,  the  reason  is  to  be  found  in  the 
fact  of  the  bad  connection  of  the  steam  and  the  entrained  air.  as 
was  explained  at  the  close  of  Section  IV. 

Finally  an  eSort  was  made  to  determine  whether  it  were  better 
to  have  the  top  of  the  bridge  flush  with  the  top  of  the  nozzle  or 
allow  it  to  project  above  the  same.  For  this  purpose  the  two  noz- 
zles shown  in  Fig.  62  were  used.  Their  diameters  were  5.12  inches 
and  4.94  inches  respectively,  and  while  they  had  the  same  free 
opening,  the  bridges  were  set  at  different  heights.  The  results  are 
given  in  Plate  VII.  under  III.  We  see  that  a  somewhat  better  re- 
sult was  obtained  with  the  flush  bridge,  which  is  due  to  the  greater 
surface  of  the  jet  of  steam  i!,suing  from  the  nozzle  5.12  inches  in 
diameter. 

VIII.— Form  and  Divergence  of  the  Steam  Jet. 

In  order  to  accurately  determine  the  effect  of  the  bridge  upon  the 
shape  of  the  steam  jet  and  thus  draw  a  correct  conclusion  regard- 
ing the  cause  of  the  increase  of  draft  as  well  as  the  lessening  of  the 
same  by  a  contraction  of  the  stack,  an  investigation  was  made  to 
ascertain  what  might  be  the  form  and  size  of  the  steam  jet  issuing 
from  the  Dozzle  of  the  apparatus.  It  was  accomplished  by  using 
the  rings  that  had  been  employed  for  changing  the  nozzle  positions 
and  setting  them  on  top  of  one  another,  the  lowest  first  and  so  on 
up  to  the  highest,  and  then  putting  the  lowest  on  this,  and  at  each 
change  allowing  steam  to  blow  out  under  the  same  pressure  as  in 

*  Paper  rend  before  the  German  Society  of  Mechanical  Engineers,  and 
published  in  Olascrs  Annalcnfur  Oewerbe  und  Bauwesen. ; 


Fig.  63. 

The  distances,  indicated  by  a  in  Fig.  63  from  the  edge  of  the  ring 
to  the  steam  jet,  were  now  measured  at  four  points  that  were  oppo- 
site each  other,  and  this  was  done  for  the  different  heights  of  rings 
up  to  25.79  inches  above  the  nozzle  opening,  and  from  it  the  diameter 
of  the  steam  jet  was  calculated  at  four  different  heights.  The  last 
was  found  to  be  in  exactly  the  same  condition  within  the  ring  as  in 
the  smokestack  experiments.  These  measurements  were  taken  for 
all  fine  nozzle  diameters,  and  it  was  found  that  the  diameter  of 
the  jet  increases  with  the  increasing  diameter  of  the  nozzle  open- 
ing as  that  diameter  itself  increases.  The  jet  on  leaving  the  nozzle 
has  the  same  diameter  as  the  latter;  at  least  no  difference  could  be 
detected. 

The  shape  of  the  jet  undergoes  almost  no  change  at  different 
steam  pressures  ;  with  the  higher  pressure  the  lower  smooth  por- 
tion is  merely  lengthened  a  trifle,  which  means  that  the  broken  sur- 
face of  the  outside  appears  at  a  somewhat  greater  distance 
from  the  nozzle  opening.  The  relation  of  the  stack  to  the  different 
nozzle  pressures  is  dependent  upon  this  very  fact,  as  we  have  al- 
ready explained  in  Section  II. 

The  five  foregoing  measurements  of  the  steam  jet  are  grouped 
together  in  Table  XXIV.,  from  which  the  averages  for  the  jtt 
diameters  as  given  in  Table  XXV.  are  obtained. 

It  will  be  seen  from  these  tables  that  exact  measurements  amid 
that  loud  and  almost  intolerable  noise  of  a  large  steam  jet  was  not 
practicable,  since  it  was  not  possible  to  bring  the  ruleio  direct 
contact  with  the  rapid  current  of  exhaust  steam.  This  explains  the 
difference  between  the  bracketed  figures  and  tbe  actual  maximum 
measurements  of  Table  XXIV. 

AccorditDg  to  Table  XXV.  the  diameter  of  the  section  of  the  jet 
for  all  Ave  nozzles  increases  in  an  arithmetical  ratio  with  them,  so 
that,  at  the  same  heights,  the  section  is  increased  by  the  same  co- 
efficient. At  a  distance  of  25.79  inches  from  the  nozzle  this  increase 
in  all  five  cases  amounts  to  10.67  inches,  from  which  we  see  that  the 
average  flare  of  the  jet  is 

25.79 

1  : =  1  :  2.41, 

10.67 

which  means  that  the  conical  sides  of  a  continuous  current  of  steam 
are  inclined  to  a  vertical  at  an  angle  of  1  in  4.8,  as  shown  in  Fig. 
64. 

Figure  65  shows  the  form  of  a  jet  as  it  issues  from  a  nozzle  4.72 
inches  in  diameter.  If  this  is  drawn  full  size  and  the  outlines  a  c 
and  6  d  plotted,  it  will  be  seen  that  these  latter  vary  only  very 
slightly  from  the  actual  outlines.  The  sharpest  relative  flare 
naturally  occurs  in  the  lower  portion  of  the  jet,  which  is  shown  by 
the  last  column  of  Table  XXV.  to  be  1  in  2,2  instead  of  1  in  2.4.  At 
a  height  of  15.75  inches  the  flare  of  the  outer  surface  becomes  1  in 
2.34,  and  at  19.68  inches  it  is  1  in  2.39.    Now,  since  in  the  general 
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TABLE  XXIII. 

1.— STACK  13.78  INCHES  DIAMKTER,   J   FLARE,    NO  WAIST. 


2.— STACK,  13.78  INCHES  DIAMETBB,  IH  FLARE  (WITHOUT  WAIST). 


Length  of  Stack. 

Remarks. 

Distance  of 

Dozjle    from 

Full! 

eneth 

Shortened  11.81  in. 

Shortened  19.68  in. 

Shortened  27.56  In. 

bofom  of 

(4  ft..  9.68  in.). 

(3  ft.  9.87  in.). 

(3  ft.  2  in.). 

(2  ft.  6.12  in.). 

sfack. 

inches. 

Water  col- 

Water col- 

Water  col- 

Water col- 

■f.— S3  Js"-» 

\               '               /       ' 

umn. 

Per  cent. 

nmn. 

Per  cent. 

umn. 

Per  cent. 

umn. 

Per  cent 

\                           /        ' 

incties. 

inches. 

inches. 

inches. 

\''        \\ 

1.97 

+.67 

28.8 

+  86 

44.9 

-f.91 

58.5 

1.10 

90.3 

\         1        /           • 

3.94 

.73 

28  0 

.91 

40.7 

.99 

5U.5 

I.IU 

79.6 

\  ,L     ' 

7.87 

.69 

22.7 

.87 

32.3 

.94 

40.0 

1.12 

57.5 

r- 1  *7       <f 

11.81 

.63 

18.6 

.81 

26.4 

.87 

31.0 

l.Ot 

13.4 

.-T •  I.97-27SS 

1.S.75 

.57 

15.1 

.75 

21.6 

.79 

i4.3 

.94 

33.1 

-HA- 

19.68 

.39 

9.4 

.57 

14.8 

.59 

16  2 

.77 

23.0 

1 

23.62 

.00 

O.U 

+  .12 
(0  @  24.57) 

2.7 

+.15 
(0  @  24.73) 

3.6 

+.29 
(0  @  25.71) 

7.7 

27.66 

—  .oo 

—  .43 

—.39 

—  .21 

Length  of  Stack. 

Distance       of 

nozzle  from 

bottom  of 

stack,  in. 

Knll  length  (4  ft.  9.68  in.). 

Shortened  11.81  in.  (S  ft. 
9.87  m.). 

Shortened  19.68  in.  (3  ft. 
2  in.). 

Shortened  27.56  in.    (2  ft.  6.12 
in.). 

Remarks. 

Water 
column,  in. 

1  er  cent. 

Water 
column,  in. 

Per  cent. 

Water 
column,  in. 

Per  cent. 

Water 
column,  in. 

Percent. 

1  . 

1  97 
3.94 
7.87 
11.81 
15.75 
19.68 

23.62 
27.  £6 

.45 

.39 

.29 

.24 

.18 

+  .03 

(0(920) 

-.31 

—.71 

12.7 
10.1 
6.9 
5.2 
i.l 
.0 

f.69 

.60 

.52 

.41 

.33 

.10 

(0(320.79) 

-.29 

-.75 

22  8 
17.5 
13.8 
10.1 
7.6 
2.1 

+.94 

.85 

.75 

.63 

.50 

.17 

(0@21  26) 

—  .28 

—.75 

36.6 
28.6 
22.0 
16.9 
12.3 
3.8 

1  09 

1.05 

.98 

.88 

.75 

.38 

(0a22.6O 

—  12 

-.61 

56.7 
46  1 
35  5 
27.8 
21.0 
9.5 

\\\  % 

1        or-2i3t 

3.— STACK  15.75  INCHES  DIAMETER.   ,',  FLARE    (WITHOUT  WAIST). 


Distance  of 
nozzle  from  bot- 
tom of  stack, 
inches. 


1.97 
3.94 
7.87 
11.81 
15.76 
19.68 
23.6^ 

27.56 


4.— STACK  15.75  INCHES  DIAMETER,   1   FLARE  (WITH  WAIST). 


Length  of  Stack. 

Full  length 

Shortened  11.81  inches 

Shortened  19.68  inches 

Shortened  27.56  inches 

(4  feel  9.68  inches). 

(3  feet  9.87 

inches). 

(3  feet  2  inches). 

(2  feet  6.1-i  inches). 

Remarks. 

.V  ater  column 

Per  cent. 

Wa'er  column 

Per  cent. 

Water  column 

Per  cent. 

Water  column 

Per  cent. 

^ 

inches. 

inches. 

inches. 

%  -      20.  SJ     ^ 

\                            /     "»■■ 

.52 

17.7 

.80 

33.2 

1.00 

53.1 

1.11 

88  2 

\            '           /       ■ 

.48 

15.5 

.75 

28  8 

.98 

46.7 

1.10 

72  7 

\'l        /      \ 

.it 

12.8 

.65 

22.3 

.89 

3B.0 

l.Oo 

55  1 

.36 

10.2 

56 

17  8 

.78 

28.2 

.98 

43.1 

\        , 

.29 

7.8 

.47 

11.8 

.6t) 

21.4 

.92 

34.7 

Uk/    : 

.24 

6 

.37 

10.2 

.64 

16.2 

.79 

26.1 

tii.^.,;. 

.08 

.19 

4.6 

31 

8.6 

.51 

15.3 

1          r~  IS7.Z7S6' 

(6  (g  25.2) 

(0  @  t^.Tl) 

(0@  28.19) 

(0  @  29.92) 

.15 

.06 

.05 

.20 

5.4 

Distance 
of 

nozzle 

from  bottom 

nf 

stack, 

inches. 


1.97 
3.94 
7.87 
11.81 
15.75 
19.68 

23.62 
27.56 


Length  of  stack. 


Full  length 
(4  feet  9.68  I'nches). 


Water 
column, 
inches. 


.86 

.8b 
.76 
.53 
.26 
.0 

.21 
.44 


Per 
cent. 


29.4 
27.5 
21.6 
13.8 
6.2 


Shortened  11.81  Inches 
(3  feet  9.5  inches). 


Water 
column, 
inches. 


Per 
cent. 


Shortened  19.68  inches 
(3  feet  2  inches). 


Water 
Column, 
inches. 


1.19 

1.18 
1.06 

.60 

.28 

(0(«24.25) 

+    .04 

-  .16 


Per 
cent. 


58.7 
52.6 
i9.4 
28.1 
17.3 
7.6 


Shortened  27.56  inches 
(2  feet  6.12  inches). 


Water 
Column, 
inches. 


1.30 

1.27 

1.18 

1.04 

.79 

43 

(0@25.67) 

+  .14 

—  .09 


Per 
cent. 


Remarks. 


84.6 
71.6 
52.6 
39.0 
25  6 
13.0 

3.7 


\  No  experiments 
were  made  with 
the  bridge  in  con- 
nection with  a 
stack  shortened 
11.81  inches. 


y^ 


t97-£TSS^ 


TABLE  XXIV. 


Distance  of 

the  me&s'd 

section  from 

the  nozzle. 


Inches. 
5.51 
10.16 
14.18 
18.03 
25  -i 


Amount  of  the  distance  a  with  a  nozzle  diameter  of— 


3.91  inches. 


4.33  inches. 


Inches. 
6.10  to  6.30  (6.14) 
5.12  to  .i.32  (5.131 
4..S1  to  1.55  (4.33) 
3.54  10  3  74  (3  621 
2.17  lo2.36(i.0o) 


Inches. 

6.02  (5.95) 

4.91  (4.931 

4.13  to  4  33  (4.13) 

3.35  10  3.,>4  13.13) 

1  77  |1.8o) 


4.72  inches. 


Inches. 

5  71  (5.75) 
4.61  to  4.74  (4.781 
3.74  to  3.91  (3.1)41 
3.13  1o3.3d  (3.23) 

1.57  (1.65) 


f.l2  inches. 


Inches. 

5  51  (5.55) 

4.53  (4.57) 

3.54  to  3.74  (3.74) 

3.15  to  3.27  (3.03) 

1.38  to  1.57  (1.46; 


5.51  inches. 


Inches. 

5.32  l;o  5.57  (5  35) 
4.33  (4..37) 
3.B2  (3.51) 
2.76  (2.83) 

1.18  to  1.38  (1.26) 


Remarks 


The  bracketted  tlgurad 
form  the  basis  of  labia 
XXV.  The  other  are 
working  dimensions. 


AND  RAILROAD  JOURNAL. 
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TABLE  XXV. 


Distance  of  the 

Diameter  of  the  steam  iet  with  a 

measured  eec- 

nozzle  diameter  of 

Flare  of  the 

tiuD  from  the 

nozzle. 

3.91  in. 

1.33  in. 

1.72  in. 

5.12  in. 

5.51  in 

Inches. 

Inches 

Inches 

Inches 

Inches 

Inches 

6.51 

6.41 

6.81 

7  21 

7.60 

7.99 

1  in.@2.22 

10.16 

8.39 

8.78 

9.17 

9.57 

9.96 

1   "  (S-2.28 

14.17 

10.01 

10  13 

10.83 

11.18 

11.61 

1  "  (*2.32 

18.03 

11.16 

11.80 

12.21 

12.61     1    13.03 

1   "  @2.39 

25.78 

U.61 

15.00 

15.39 

15.79 

16.18 

1  ••  @2.41 

Total  increase) 
in  diameter.  / 

10.67 

10.67 

10.67 

10.67 

10.67 

circular  cross-section  of  the  jet  had  been  changed  into  an  ellipse  by 
the  bridge,  into  which  the  longer  axis  lay  at  right  angles  to  the 
bridge. 

jj'ig.  66  shows  such  a  section  of  the  jet  by  the  cross-hatchet  lines 
for  a  height  of  18.07  inches.  The  outer  circle  shows  the  ring  used 
for  the  measuring;  the  dimensioQs  given  are  those  from  which  the 
axis  of  the  ellipse  were  located. 

It  is  thus  seen'how  the  wedge-shaped  surface  of  the  bridge  causes 
the  steam  to  make  a  sharp  deflection  at  right  angles  to  its  length , 
while  in  the  direction  of  its  axis  there  is  a  smaller  variation  from  the 
circular  section  that  is  quite  noticeable,  as  is  shown  in  Table  XXVI , 

TABLE  XXVI. 


Fig.  64. 


practice  on  modern  standard  gage  locomotives,  it'is  scarcely  possible 
to  put  the  nozzle  at  a  shorter  distance  than  15.75  inches,  we  may 
consider  that,  for  all  practical  purposes,  the  flare  of  the  exhaust  is 
1  in  2.4. 

This  is  then  readily  applicable  to  "all  nozzle  distances  up  to  27.56 
inches. 

Beyond  this  latter  dimension  the  calculation  would  no  longer  be 
quite  as  accurate,  because  the  current  of  steam  has  its  outer  surface 
very  much  broken  up  and  so  Alls  up  a  somewhat  greater  sectional 
area. 

This  iinowledge  of  the  shape  of  the  jet  renders  it  possible  to  deter- 
mine the  efficiency  of  any  chosen  nozzle  distance  from  the  smallest 
section  of  the  stack,  as  we  have  already  shown  in  what  proceeds. 
If  we  base  our  calculations  upon  a  flare  of  I  in  2.4,  the  corresponding 
distance  at  which  the  smallest  cross-section  of  the  stack  is  just 
filled  by  a  continuous  jet  of  steam  is  shown  in  the  following  table 
for  the  several  nozzle  diameters: 


Smallest  diameter 
of  stack. 


11.81  inches. 
12  80       " 
13.78 
11.76 
15  75 


Nozzle  diameter. 


3  91 inche 

1.33 

1.63 

191 

5.12 


Distance  from  nozzle  at  which 
the  stack  is  tilled. 


1  foot   6.90  Inches. 
1    '•       8.32 
1    "     10.21 

1  "     11.62 

2  "      l.ol 


If  we  also  make  a  comparison  of  this  with  the  lines  of  the  diagram 
of  Plate  I.  we  will  see  that  the  that  the  abscissas  given  in  the  last 
column  are  approximately  the  same  for  the  given  nozzle  diameters 
and  turn  slightly  to  the  horizontal,  while  for  the  shorter  abscissas 
they  are  almost  straight.  Had  the  experiments  been  made  with 
waist-shaped  stacks  with  nozzle  distances  of  18.9  inches  and  a 
diameter  of  3.94  inches  it  would  doubtless  have  shown  that  the 
lines  would  have  been  very  similar  in  their  lower  portions  to  those 
of  the  funnel-shaped  stacks,  which  means  that  they  would  have 
been  approximately  straight.  This  explains  the  reason  why  there 
i«  a  sharp  curvature  of  the  lines  of  the  diagrams  and  their  final 
dropping  down  toward  the  axis  of  the  abscissas  at  the  greater 
nozzle  distances. 
IX.— Influence  of  the  Bbidge  on  the  Form  of  thk  Steam  Jet. 

In  the  same  manner  as  we  described  in  VIII.  the  different  sec- 
tions of  a  stream  of  steam  issuing  from  a  nozzle  with  a  bridge  were 
measured.  The  nozzle  had  a  diameter  of  5.12  inches,  the  bridge  was 
.63  wide  and  .31  inches  deep.    We  found,  in  the  first  place,  tl)».t  the 


o'Sflg 

Major  Axis. 

Minor  Axis. 

Distance 
measnrst 
tion    fro 
nozzle  op 

Distance  a. 

Diam 

eter  o' 

steam 

jet. 

Flare    of 

the  side 

of  the 

cone. 

Distance  a. 

Dipm- 

eter  of 

steaai 

iet. 

Flare  of 
the  side 
of  the 
;  cone. 

Inches. 
0 

inches. 

0 

2.76  to  2.95  = 

(•2.95). 

.39=(39). 

—.79  to  .98  = 
-(.98). 

inches. 
5.12 
12.80 

17.92 

20.67 

inches. 

0 

1  53  to  1.72= 

(1.65). 
2.95  to  3.15= 

(3.03) 

1.57  to  1.77  = 

(1.65). 

inches. 
5.12 
9.25 

12.61 

15.32 

10.16 
18.03 
25.79 

1   in  1.3 
.1    '•    1.1 
.1    "    1.65 

1    in  2.36 
1    "    2.1 
1    "   2.5 

With  this  form  of  bridge  we  may  consider  that  the  average  flare 
of  the  current  of  steam  in  the  direction  of  the  longer  axis  is  from 
1  in  1.5  to  1  in  1.6  and  that  in  the  direction  of  the  shorter  it 
ranges  at  about  I  in  2.45  as  shown  by  Fig.  67. 


Fis.  S7. 


Vis  f'S- 

In  consequence  of  this  elliptical  section  the  external  surface  of 
such  a  jet  of  steam  has  a  greater  area  and  fills  the  section  of  the 
stack  much  earlier,  that  is  to  say  at  a  lesser  distance  from  the  noz 
zle  opening,  than  would  be  the  case  with  a  steam  jet  of  the  same 
size  but  of  circular  section.  Hence  by  an  application  of  the  bridge 
to  a  nozzle  having  the  same  free  opening  we  have: 

1.  A  bet  ter  indraft  of  air  or  products  of  combustion  on  account  of 
the  greater  surface  area  of  the  jet. 

2.  And  also  a  more  eUective  height  of  stack,  because  of  the  fact 
that  the  section  is  filled  earlier  on  account  of  the  elliptical  form  of 
the  jet. 

It  may  also  be  mentioned  that  with  a  nozzle  distance  of  25.79 
inches  the  jet  of  steam  struck  against  the  upper  edge  of  the  ring  on 
a  line  with  the  major  axis,  so  that  the  measurement  a  became 
negative  and  should  be  reckoned  at  from  .79  to  .93. 

Another  result  of  the  earlier  filling  of  the  section  of  the  stack  is 
shown  in  the  fact  that  the  apparatus  began  to  throw  water  earlier, 
and  that  upon  the  locomotive  spark-throwing  also  appeared 
earlier. 

This  shows  us  that  the  bridge  is  not  applicable  to  great  nozzle 
distance,  and  in  general  with  stacks  like  those  used  on  the  experi- 
mental apparatus  there  is  a  throwing  of  water  as  indicated  ii) 
table  XXI. 

(To  be  comXinrni.) 
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New  Publications. 


Poor's  Manual  of  the  Railroads  of  the  United  States.  1896. 
H.  V.  &  H.  W.  Poor.  44  Broad  street.  New  York.  1.669  pages,  6 
inches  by  9  inches.    Price,  S7.J.0. 

The  publishers  of  this  well  known  manual  in  1898  consolidated 
with  it  "Poor's  Handbook  of  Investment  Seeurit'es."  As  a  result 
the  volume  before  us  includes  state  and  municipal  investments,  in- 
dustrial securities,  etc.  It  has  258  more  pa^es  than  the  1895  edition, 
and  contains  statements  of  2,040  st<:am  railroad  companies,  1,208 
street  railroads,  143  industrial  corporations,  and  1,008  state,  county, 
city,  town,  etc.,  debts— in  all  4,399  corporations,  aggregating  $16,- 
475,000,000.  The  labor  and  expense  of  such  a  work  can  in  a  meas- 
ure be  appreciated  from  these  figures.  Notwithstanding  the  wider 
s  ope  of  this  accurate  work  its  price  remains  as  heretofore. 

Report  of  the  Proceedings  of  the  Thirteenth  Annual  Con- 
vention of  the  Master   Car    Builders'    Association,    1896. 
Pa(.e8,  6  inches  by  9  inches.    (John  W.  Cloud,  Secretary,  Chicago 
111.) 
This  volume  needs  no  extensive   notice  by  us.    It  appears  in  its 
usual  form,  is  well  bound,  and  is  much   larger  than  any  previous 
report  of  the  association.    It  contains  much  valuable  information, 
as  is  always  the  case  with  the  proceedings  of  this  society. 

Baker's  Railway  Magazine.  Monthly.  Published  by  Geo.  H. 
Baker,  Metropolitan  Building.  Xew  York.     $3  00 per  year. 

The  first  number  of  this  new  magazine  appeared  last  month  and 
a  copy  is  before  us.  It  contains  a  number  of  interesting  articles  by 
men  well  known  in  railroad  circles,  and  is  good  reading.  If  future 
issues  can  be  maintained  on  the  same  plane  as  this  first  one 
the  publication  ought  to,  and,  we  hope,  will  succeed. 
As  an  inducement  to  prospective  subscribers  an  art  sup- 
plement (reproduced  on  a  small  scale  in  the  first  number)  is 
for  the  present  given  with  each  subscription.  The  central  figure 
is  a  woman,  who  ought  to  improve  her  .orm  or  else  wear  more 
clothes. 

The  Practical  Engineers'  Pocket  Book  and  Diaky,  1896. 
Edited  by  William  H.  Fowler.  Technical  Publishing  Company, 
Liiidted,  Manchester,  England.  404  pages.  3|  by  5^  inches. 
l3.  6d. 

A  "Pocket  Book"  or  a  dictionary  always  fill  a  reviewers  mind 
with  dispair  as  it  is  almost  impossible  to  give  an  idea  of  their 
characteristics  in  a  notice  as  brief  as  a  review  must  necessarily 
be.  In  the  present  instance  a  nice  enumeration  of  the  subjects 
treated  would  occupy  more  room  than  can  be  given  to  the  book. 
It  begins  with  19  pages  of  mensuration  and  tables,  etc.,  which 
are  common  to  all  publications  of  this  class.  The  next  42  pages 
are  devoted  to  steam  boilers  in  which  a  great  variety  of  informa- 
tion is  given  relating  to  their  construction  and  operation.  This 
and  the  succeeding  79  pages  devoted  to  the  steam  engine  are  the 
strong  features  of  the  book.  After  these  chapters  there  are  arti- 
cles on  the  indicator,  transmission  of  power,  gas  and  oil  engines, 
hydraulic  and  lifting  machinery,  friction,  cutting  tools,  gearing, 
notes  on  heat,  nickel  steel,  aluminum  pipes,  bolts  and  nuts, 
strength  and  weight  of  various  materials.  A  feature  in  the 
latter  part  of  the  book  which  indicates  the  advance  which  has 
been  made  in  certain  directions  is  notes  on  electrical  engines  by 
S.  T.  Harrison,  which  occupies  .50  pages.  Notes  on  patents  and 
patent  law  and  a  blank  diary  complete  the  book. 

Report  of  the  Proceedings  of  the  Twenty-Ninth  Annual 
Convention  of  the  Amepican  Railway  Master  Mechanics' 
Association,  1896.  365  pages,  6  inches  by  9  inches.  (John  W. 
Cloud,  Secretary,  Chicago,  111.) 

The  contents  of  this  volume  are  already  familiar  to  our  readers 
through  the  report  of  the  proceedings  given  in  our  July  issue.  The 
members  will  be  gratified  at  the  improvement  in  the  binding  of 
this  volume  as  compared  with  preceding  ones.  It  is  in  cloth  instead 
of  paper  covers  and  is  exceedingly  neat  in  appeal ance.  The  plain 
black,  relieved  only  by  the  title  in  gilt  on  the  binding,  is  a  relief 
from  the  gaily-colored  designs  with  which  each  volume  has  been 
decorated  in  recent  years,  and  is  more  in  keeping  with  the  dignity 
of  the  association. 

The  Universal  Directory  of  Railway  Officials,  1896.    Com- 
viled  from  official  sources.    By  S.  R.   Blundstone,   Editor  of  the 
■Railway  Engineer.     Price,  10  shillings.    The  Directory  Publish- 
ing Company,  Ltd.,  8  Catherine  St.,  Strand,   W.  C,  London.    374 
pages,  5Jo  inches  by  8>2  inches. 
This  book,  less  than  one  inch   thick,  contains  information   which 
cannot    be    obtained    from    any    other    single    volume  published 
and  is  what  its  name  indicates — a  universal  directory.    Of  course 
it  does  not  list  the  very  small  roads  in  this  or  other  countries,  but 


its  selection  of  roads  for  publication  has  apparently  been  carefully 
made,  and  few  persons  would  have  occasion  to  write  to  officials  out- 
side of  their  own  countries  whose  address  cannot  be  found  in  this 
work.  A  few  omissions  might  be  noted,  one  being  that  not  an  oper- 
ating, purchasing  or  mechanical  official  of  the  Southern  Railway  is 
listed,  but  on  the  whole  it  is  an  excellent  compilation. 


;|   Books  Received. 


No.   5.    July,  1896. 
Washington;  Gov- 


BULLETIN     OF    THE     DEPARTMENT     OF  LABOR, 

Edited  by  Carroll  D.  Wright.  Commissioner, 
ernment  Printing  Office.    1896.    122  pages. 

Iron  Making  in  Alabama.  By  William  Battle  Phillips,  Pb.  D., 
Consulting  Chemist  Tennessee  Coal,  Iron  &  Railroad  Company, 
Birmineham,  k\a.  Issued  by  the  Alabama  Geological  Survey, 
Eugene  Allen  Smith,  Ph.  D.,  Director.    1896. 


Trade  Catalo^es. 


[In  1891  the  Master  Car-Builders'  AsBociation,  for  convenience  in  the 
filing  and  preservation  of  pamphlets,  catalogues,  specifications,  etc.. 
adopted  a  number  of  standard  *=izRS.  These  are  Riven  here  in  order  that 
the  size  of  the  publications  of  this  kind,  which  are  noticed  under  this 
head,  may  be  compared  with  the  standards,  and  it  may  be  known  whether 
they  conform  thereto. 

It  seems  very  desirable  that  all  trade  catalogues  published  phould  con- 
form to  the  standard  sizes  adopted  bv  the  Master  Car-Builders'  Association, 
and  therefore  in  noticine  catalogues  hereafter  it  will  be  stated  in  bmcketa 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.] 

Catalogue  "B.''  Rue  Manufacturing  Company,  116  North  Ninth 
Street,  Philadelphia,  Pa.,  U.  S.  A.  Injectors,  1896.  12  pages,  6 
inches  by  9  inches.  (Standard  size.) 
This  company  manufai^tures  the  well-known  "little  giant,"  "fixed 
nozzle"  and  "unique"  injectors.  Rue's  patent  boiler-washing  and 
testing  apparatus,  ejectors,  and  other  jet  apparatus,  steam  valves 
and  boiler  checks,  and  this  catalogue  is  descriptive  of  these  devices. 
These  are  illustrated  and  described,  directions  given  for  their  appli- 
cation and  use,  and  tables  of  size,  capacity  and  price  afford  the  in- 
formation the  purchaser  desires.  Catalogue  "B"  is  a  railway 
edition,  and  those  desiring  information  about  stationary  injectors 
should  write  for  catalogue  "A." 

Electric  Locomotives— Baldwin  Locomotive  Works,  Burnhain 
Williams  &  C^o.,  Philadelphia,  and  the  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburgh,  Pa.  By  David  Leonard 
Barnes.  Consulting  Engineer.  123  pages,  6  inches  by  9  inches. 
(Standard  size.) 
While  largely  descriptive  of  the  electric  locomotives  that  these 
companies  have  built  jointly  or  are  prepared  to  build,  the  book 
also  contains  much  valuable  information  on  electrical  apparatus, 
presented  in  a  way  that  makes  it  easily  understood  by  practical 
mechanically  trained  men  who  have  but  little  knowledge  of  elec- 
tricity. Electric  locomotives  for  passenger,  freight,  switching, 
elevated  and  suburban  and  mine  traffic  are  illustrated,  as  are  also 
the  trucks,  motors  and  controllers  for  them.  Diagrams  of  horse- 
power, torque,  speed  and  efficiency  of  motors  are  given,  a  form  of 
specification,  an  outline  of  data  required  for  a  preliminary  esti- 
mate of  the  cost  of  electrical  equipment,  a  glossary  of  electrical 
terms  and  a  chapter  explaining  "  why  an  electric  motor  revolves  " 
complete  the  work.  In  another  part  of  this  issue  will  be  found  a 
part  of  the  last  named  chapter.  The  engravings  and  press  work  are 
of  the  best. 

Recent    Engineering    Work.     Ford    &  Bacon,   Engineers.    28 
pages.    9,V<  by  13K  inches. 

This  is  a  handsome  publication  containing  illustrations  and  de- 
scriptions of  engineering  work  recently  completed  by  this  firm  of 
engineers.  Included  in  it  are  articles  on  the  system  of  the  Orleans 
Railroad,  of  New  Orleans,  La.,  the  Bergen  County  Traction  Com- 
pany, in  Bergen  County,  N.  J.,  and  an  instructive  article  on  steam 
piping  for  electric  railway  power  plants.  The  illustrations  ^how 
up  many  valuable  details.  This  firm  takes  entire  charge  of  all  en- 
gineering details  of  construction  of  electric  railways,  including  all 
civil,  mechanical  and  electrical  engineering  connected  with  the 
work,  preliminary  surveys  and  estimates,  etc.  They  have  offices  in 
the  Mail  and  Express  Building.  New  York;  Philadelphia  Bank 
Building,  Philadelphia,  and  the  Morris  Building,  New  Orleans. 

Imperial  German   Drawing  Instruments.    Thos.  Altemler  A 

Sons,  Philadelphia.     16  pages.    33o  by  6  inches. 
This  is  a  current  little  pocket  catalogue  describes  German  draw- 
ing instruments  which  this  firm  has  for  sale.    The   engravings  are 
good  and  the  printing  excellent. 
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Fig.  1.— Lidgerwood  Cableway  at  Hilo,  Hawaii. 


Fig.  2-— Landing  Freiglit  from  Steamer,  Hilo,  Hawaii. 


Lidgerwood  Cableway  at   Hilo,   Hawaiian 
Islands. 


We  show  in  the  three  engravings  printed  here- 
with an  interesting  and  somewhat  unusual  in- 
stallation of  the  Lidgerwood  cableway  at  Hilo, 
Hawaiian  Islands,  where  it  is  used  by  the  Onomea 
Sugar  Company  for  transporting  sugar,  lumber 
and  general  freights. 

The  coast  at  this  point  is  a  rough  one,  and  it  is  a 
matter  of  much  difficulty  to  convey  material  to 
and  from  vessels  and  the  wharf,  this  being  done 
by  using  small  boats,  as  shown.  The  sugar  or 
other  freight  is  hoisted  from  the  small  boats  by  a 
number  of  derricks  placed  upon  the  wharf  and 
afterward  carried  by  the  cableway  up  the  bill  to  a 
point  at  the  head  tower.  Or,  if  it  is  to  be  shipped, 
the  cableway  takes  the  material  down  to  the  land- 
ing, and  from  there  it  is  transported  to  the  vessel 
ready  to  receive  it  by  the  small  boats.  The  cable- 
way  is  of  the  latest  improved  Lidgerwood  pattern 
with  main  cable  two  inches  in  diameter.  The 
head  tower  is 60  feet  high;  tail  tower  .50  feet. 

The  average  load  handled  is  two  tons.  In  Fig. 
3  the  cableway  is  seen  transporting  a  load  of  4,.500 
pounds  of  barley. 

This  cableway  was  furnished  the  Onomea  Sugar 
Company  through  the  Pacific  Coast  agents  of  the 
Lidgerwood  Manufacturing  Company,  Messrs. 
Parke  &  Lacey  Company,  of  San  Francisco,  Cal. 
It  was  set  up  by  the  native  workmen  at  Hilo, 
without  other  help  from  the  builders  than  general 
instructions. 

Of  its  working  the  Onomea  Company  say,  in  a 
recent  letter  to  the  Lidgerwood  Manufacturing 
Company:  "You  will  be  glad  to  hear  that  the 
cableway  is  working  perfectly  in  every  way." 
Where  convenience,  dispatch  and  economy  in 
operation  are  considered,  one  of  the  best  devices 
for  hoisting  and  conveying  material  of  all  sorts 
is  the  Lidgerwood  cableway. 


Relative  Cost  of  Iron  and  Copper  as  Con- 
ductors. 


The  accompanyiDg  table,  given  by  Mr.  J.  R.  Allen 
in  The  Technic,  shows  the  relative  cost  of  copper  in 
cents  per  pournl  as  compared  with  wrought  iron, 
Bessemer  steel  and  cast  iron  in  dollars  per  ton.  The 
comparison  is  made  for  conductors  having  equiva- 
lent carrying  capacity.  In  using  Bessemer  steel  rails 
for  conductors  it  is  possible  to  use  those  that  are 
winding  and  imperfect.  Such  rails  may  be  pur- 
chased at  a  greatly  reduced  price. 


Cost  of  equiva 

Cost  of  equi- 

Cost of  equl- 

Cost  of  cop- 
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valentcast 
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mer  steel  con- 

iron omduc- 
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ductor,  in 

tor,  in  dol- 
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Fio-,  3. -Lidgerwood  Cableway,  Hilo,  Hawaii— Tail  Tower,  Warehouse 
Wharf  and  Derricks. 


Consider  the  saving  that  can  be  made  by  the 
use  of  Bessemer  rails,  assuming  the  rails  to  cost  $2.5 
per  ton,  as  compared  with  copper  at  U  cents  per 
pound.     Let    the    current  to   be  transmitted  be 
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A:Heavy  Milling  Machine  for  Locomotive  Work— Built  by  the  Newton  Machine  Tool  Works,  Philadelphia- 


1,000  amperes  at  500  volts  and  the  distance  it  is  to  be  transmitted 
be  three  miles  with  5  per  cent,  drop  in  voltage. 

Coat  of  copoer  conductors $39,000 

Cost  of  Bessemer  steel  condaclors 23.711 

Difference        35,289 

Deducting  $400  permile  for  bonding 1,200 

Tofal  savlne $4,089 

Saving  per  naile 1,363 

The  first  use  of  steel  rails  as  conductors  was  on  the  intramural 
road  at  the  World's  Fair.  The  Metropolitan  and  Lake  street  Ele- 
vated Roaas,  of  Chicago,  have  adopted  steel  rails  as  conductors,  as 
has  also  the  New  York,  New  Haven  &  Hartford  Kailroad,  on  its 
new  extension  of  the  electrical  equipment  on  the  Nantasket  Beach» 
line,  though  in  the  last  mentioned  case  the  rails  are  of  special  form 


The  Gas  Exposition  in  New  York. 


During  the  two  weeks  beginning  January  2.5, 1897.  there  will  be 
held  in  Madison  Square  Garden,  New  York,  an  exposition  that 
should  attract  much  interest  and  liberal  patronage.  It  is  to  be  a 
gas  exposition  held  under  the  management  of  the  Gas  Industries 
Company,  and  is  the  first  affair  of  the  kind  attempted  in  this 
country.  In  a  number  of  European  countries  gas  exhibitions  are 
a  regular  feature  of  each  year's  entertainments,  and  at  the  present 
Berlin  exhibition  the  gas  building  is  said  to  be  one  of  the  most 
pleasing  and  at  the  same  time  a  very  interesting  exhibit. 

The  exposition  in  New  York  will  be  managed  by  a  board  of 
directors,  as-isted  by  an  executive  committee.  It  is  comprised  of 
men  familiar  to  the  commercial  and  financial  world,  whose 
names  are  a  guarantee  that  this  project  will  be  a  complete  suc- 
cess in  every  particular.  The  executive  committee  will  come  in 
more  direct  touch  with  exhibitors.  As  appointed  that  body  con- 
sists o'  the  following  gentlemen  : 

E.  C.  B'own.  Chairman;  W.  H.  Bradley,  Chief  Engineer  Con- 
solidated Gas  Company  of  New  York;  Col.  W.  E.  Barrows,  Presi- 
dent Welsbach  Light  Company;  Walton  Clark,  General  Superin- 
tendent United  Gas  Improvement  Company,  Philadelphia;  Emer- 
son McMillin,President  The  Gas  Companies  of  St.   Louis,   Mil^ 


waukee,  Columbus  (O.)  and  Grand  Rapids  (Mich.).  The  offices 
for  the  present  will  be  located  at  280  Broadway,  Rooms  337-8, 
where  applications  for  exhibition  spaces  can  be  made  or  informa- 
tion of  any  character  relating  to  the  exposition  be  obtained. 

The  interest  in  the  methods  of  gas  manufacture,  the  qualities 
of  gas  and  the  appliances  utilizing  it  for  various  purposes  is 
great  enough  to  ensure  the  success  of  the  project  from  a  mechan- 
ical standpoint,  particularly  under  the  excellent  management  of 
the  present  board  of  directors,  and  it  should  also  be  possible  to  make 
the  exhibits  equally  interesting  and  instructive  to  the  general 
public.  

A  Heavy  Milling  Machine  for  Locomotive  Work. 

The  tendency  toward  a  heavier  construction  of  milling  machines 
for  railroad  shop  use  is  strikingly  illustrated  by  the  tool  built  for 
the  new  Russian-American  Locomotive  Works  of  Nijni  Novgorod, 
Russia,  by  the  Newton  Machine  Tool  Works,  of  Philadelphia,  and 
illustrated  in  the  accompanying  engraving.  This  machine  is  called 
by  the  builders  their  "  No.  6  duplex  milling  machine,"  and  is  an 
advanced  type  of  this  line  of  tools.  These  duplex  machines  were 
designed  in  1885,  and  intended  principally  for  locomotive  work. 
The  first  built  were  the  No.  4,  which  weighed  about  10,000  pounds. 
The  requirements  of  milling  machines  increased  and  the  company 
placed  on  the  market  a  larger  size,  which  was  classed  as  the  No.  5. 
When  Mr.  Dixon,  the  Chief  Engineer  of  the  Sormovo  Company  (of 
which  the  new  locomotive  works  13  a  part)  was  investigating  the 
merits  of  milling  machines,  he  decided  upon  one  of  still  heavier  con- 
struction, namely  the  No.  6.  This  can  be  used  for  milling  and  complet- 
ing drivingboxes,  milling  two  sides  at  one  time,  milling  out  for  the 
shoes  ant^  wedges  and  milling  the  inside  to  admit  the  cellar.  These 
are  the  heaviest  requirements  of  the  machine.  On  rod  work  the 
machine  can  be  used  for  panelling  by  removing  the  face  cutters 
and  using  two  ordinary  panelling  cutters  on  the  end  of  each 
spindle,  two  rods  can  be  panelled  at  one  time.  With  flat  rods,  an 
ordinary  heavy  cutter  can  be  used,  one  bead  then  acting  as  a  live 
head  and  the  other  as  a  tail  support  for  the  arbor.  This  machine  is 
of  an  exceptionally  heavy  di^sign.  Its  total  weight,  with  a  carriage 
to  mill  11  feet  long,  is  35,00Q  pounds.    The  spindles  of  the  machine 
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are  6  inches  in  diameter,  the  carriage  23  inches  wide  and  12  feet 
long  to  mill  11  feet  in  length.  The  spindles  can  be  raised  26  inches 
from  centre  to  carriage  and  will  admit  work  45  inches  wide  between 
the  facing  heads.  The  spindles  are  driven  with  large  spur  gearing  ; 
the  driving  pinion  shaft,  has  a  phosphor  bronze  triple  lead  worm 
wheel  which  is  driven  by  a  Harveyized  steel  worm,  with  the 
thrust  collars  of  phosphor  bronze  and  Harveyized  steel.  With 
this  arrangement,  an  enormous  power  is  given  to  the  spindles  and 
the  machine  is  capable  of  handling  the  heaviest  classes  of  work 
The  feed  is  suitable  for  the  modern  requirements  of  milling  and 
has  a  range  of  from  ^2  inch  to  10  inches  per  minute.  The  carriage 
of  the  machine  is  fed  with  a  rack  and  spiral  pinion,  and  has  a  quick 
power  movement  in  both  directions.  One  valuable  feature  of  this 
machine  is  the  heavy  tif^  rod  which  clamps  both  uprights  after, 
they  are  set  and  keeps  them  from  springing  apart  on  heavy  cuts 
Some  remarkably  heavy  work  has  recently  been  done  on  one  of 
these  machines  in  milling  large  bronze  driving  boxes.  The  com 
pany  has  also  recently  patented  a  method  for  keeping  cutters  cool, 
which  adds  greatly  to  the  amount  of  work  that  can  be  done  by  these 
machines.  The  spindle  carrying  the  cutler  is  made  hollow,  and  the 
cutter  perforated  with  numerous  small  openings  by  which  oil  or 
water  can  be  delivered  directly  on  the  cutting  edges.  The  wa'er 
passing  through  the  interior  of  the  cutter  helps  to  keep  it  cool, and 
the  quantity  of  it  that  can  be  delivered  exactly  where  it  will  do  the 
most  good  has  an  equally  beneficial  effect.  On  a  recent  test  a 
cut  3^,  inch  deep  was  taken  off  a  piece  of  forged  steel  7  inches  wide 
with  a  feed  of  10  inches  per  minute,  and  the  cutter  remained  cool 
and  sharp. 


and  a  like  number  for  water,  making  twenty  in  all.  The  company 
claiins  a  very  great  amount  of  direct  fire  surface,  since  the  entire  fire 
pot  is  deeply  corrugated.  In  the  La  Villa  the  fire  has  to  travel 
three  times  the  entire  length  of  the  heater  before  reaching  the 
smoke  pipe.  It  is  very  easily  cleaned,  for  when  the  front  and  rear 
clean-out  doors  are  opened  every  square  inch  of  the  heater  is 
visible  and  accessible  for  a  thorough  cleaning.  This  is  a  very  im- 
portant factor  in  any  heater.  If  a  heater  can  be  easily  cleaned 
the  chances  are  that  it  will  be  frequently  cleaned,  and  if  kept 
clean  the  economy  of  fuel  is  very  marked.  The  best  heater  made 
if  coated  with  the  deposits  of  combustion,  which  are  non-conduc- 
tive in   their  nature,  is  very  seriously  handicapped. 

The  La  Villa,  having  a  rocking  and  dumping  grate,  will  burn 
successfully  soft  or  hard  coal,  coke  or  wood,  is  easily  set  up,  comes 
practically  in  three  parts,  viz.:— base  plate,  ashpit  section  with 
grates  already  set  in,  and  heater  proper.  It  is  not  designed  for 
heating  large  buildings,  but  for  the  thousands  of  small  buildings 
such  as  cottai^es,  small  railway  stations,  etc.,  that  are  heated  with 
steara  or  water  every  yexr  and  at  a  surprisingly  low  cost.  Addi- 
tional iiforrnatioa  can  be  obtained  bv  writing  to  A.  A.  Griffintc  Iron 
Company,  66-6S  Centre  street.  New  York  ;  177-179  Fort  Hill  square, 
Boston;  702  Arch  street,  Philadelphia,  or  the  works  at  .lersey  City, 
N.  J.,  mentioning  this  paper. 


Oil  Tube  Drills. 


The  accompanying  cutillnstrates  the  style  of  oil  tube  drills  which 
are  manufactured  by  the  Cleveland  Twist  Drill  Company,  Cleveland 
O.  In  boring  deep  holes  it  is  necessary  that  lubrication  of  the  cutting 
and  bearing  surfaces  shall  be  satisfactory,  inasmuch  as  the  close 
packing  of  the  chips  will  not  in  such  cases  admit  of  proper  lubrica- 
tion by  gravitation,  and  it  is  necessary  to  provide  other  means  for 
forcing  the  oil  down  on  to  the  cutting  lips.  In  the  drill  shown  this 
is  accomplished  by  means  of  grooves  cut  just  deep  enough  to  admit 
of  enclosing  a  small  brass  tube,  making  a  smooth  surface  as  ordi- 
narily provided  for  in  twist  drills. 

The  tubes  terminate  at  the  lower  ends  in  openings  discharging 


A  patent  was  issued  to  the  Crane  Company,  of  Chicago,  on  July 
28,  for  its  Safety  Valve  for  the  Baker  Heater. 

The  Niles  Tool  Works  at  Hamilton,  O.,  will  soon  ship  a  large  con- 
signment of  planers  and  boring  machines  to  Italy  and  Austria. 

The  Vulcan  Iron  Works,  of  Chicago,  has  an  order  for  new  steam 
turning  machinery,  for  the  Grassy  Point  Draw  of  the  St.  Paul  & 
Duluth  Railroad,  at  Duluth. 


The  city  of  Chicago  will  receive  bids  until  November  14  for  six 
pumps  with  a  capacity  of  20,000.000  gallons  in  24  hours.  These  are 
to  be  placed  in  a  new  pumping  station  to  supply  water  to  the  north- 
western section  of  the  city. 

The  Morgan  Engineering  Company  of  Alliance,  O.,  shipped  last 
month  200  tons  of  machinery  to  Russia  for  the  new  locomotive 
works  there.  There  were  two  steam  hammers,  a  hydraulic  crane 
and  a  hydraulic  flanging  press. 

The  Edward  P.  Allis  Company,  Milwaukee,  Wis.,  has  orders  for 
two  cross  compound  vertical  direct-acting  blowing 
engines  for  export  to  Austria.  They  are  said  to  be  the 
largest  blowing  engines  ever  built  and  their  weight  is 
about  27.5  tons  each. 


Oil  Tube  Drills. -Cleveland  Twist  Drill  Co. 

the  oil  directly  at  the  cutting  edges  of  the  drill.  The  upper  ends  of 
the  tubes  project  from  the  shank  of  the  drill  and  through  these  the 
oil  is  inserted.  With  a  high  speed  and  heavy  feed,  drills  heat  at  the 
points,  as  it  is  impossible  to  force  in  a  lubricant,  and  it  was  to  over- 
come this  objectionable  feature  that  these  tube  drills  were  placed 
on  the  market. 

There  may  be  several  waysof  conveying  the  oil  through  the  tubes; 
the  one  recommended  is  as  follows  :  The  tubes  are  cut  flush 
with  the  shank  end,  then  a  collet  placed  on  the  shank  which  fits 
the  turret.  An  oil  pipe  is  connected  with  the  center  of  the  turret 
and  carried  down  to  a  chamber  connecting  with  the  butt  end  of  the 
drill.  The  oil  is  forced  through  on  to  the  point  with  considerable 
force,  and  assists  in  sending  the  chips  up  the  flutes,  and  at  the 
same  time  keeps  the  cutting  lips  perfectly  cool.  Collets  are  made 
for  various-sized  drills,  and  as  the  outside  diameters  of  the  collets 
fit  the  turret,  a  drill  can  be  changed  in  a  few  seconds. 

The  company  has  already  furnished  a  great  many  of  these  tools 
to  turret  lathe  and  bicycle  manufacturers,  and  they  are  giving 
excellent  satisfaction. 


The  La  Villa  Heaters. 


The  A.  A.  Griffiing  Iron  Company  has  brought  out  a  double  line 
of  heaters  called  the  La  Villa.  We  say  "double  line,"  since  they 
make  them  two  ways,  with  ornamental  side-plate  and  ha^^e-plate 
and  without.  The  capacity  is  the  same  in  both,  but  of  course  the 
price  is  less  for  the  latter.  The  La  Villa  heaters  savor  of  stove 
construction.  They  are  ornamental  and  portable  and  may  even  be 
had  with  removable  ashpan.    There  are  ten  sizes  made  for  steam 


The  Arm   of  Hoopes  &  Townsend,  of  Philadelphia, 

manufacturers   of  bolts,   nuts,  washers,  rivets,  etc.,  is 

particularly  fortunate  in  having  its  large  plant  kept 

pretty  busy  during  such  times  as  these.    Two  of  the  shops  are 

running  10  hours  per  day,  and  the  others  seven  hours. 

At  a  meeting  of  the  stockholders  of  the  Westinghouse  Machine 
Company  held  last  month,  it  was  decided  to  increase  the  capital 
stock  of  the  concern  from  §7.50,000  to  $1,500,000,  the  new  capital  to 
be  used  principally  in  the  development  and  manufacturing  of  gas 
engines.  

The  Laidlaw-Duun-Gordon  Company,  Cincinnati,  O.,  has  painted 
on  the  roof  of  its  factory,  which  is  665  feet  long,  and  located  close 
to  the  Cincinnati  Hamilton  &  Dayton  tracks,  a  sign  in  letters  of 
gold,  13  feet  high,  the  wording  of  which  is  "McKinley,  Hobart  and 
Sound  Money."  

The  Rand  Orill  Company  has  recently  received  an  order  from  the 
Michigan  Central  Railroad  Company  for  three  air  compressors  for 
its  shops  in  Detroit  and  .lacksoo,  Mi;h.,  and  St.Thomas,  Can.;  also 
an  order  for  two  air  compressors  for  the  Missouri  Car  and  Foundry 
Company,  St.  Louis. 

Two  rock  crushers,  with  f  daily  capacity  of  200  tons  each,  has  just 
been  shipped  by  the  Gates  Iron  Works,  Chicago,  to  the  Coolgardie 
gold  fields  of  West  Australia.  The  Gates  Iron  Works  also  has  an 
order  for  one  of  their  largest  crushers,  capacity  two  tons  jier 
minute,  for  the  Basalt  Actien  Gesellschaft  of  Kolen,  Germany. 

Messrs.  Fitzhugh  &  Spencer,  who  have  represented  the  Standard 
Steel  Works  and  the  Baldwin  Locomotive  Works  in  Chicago,  have 
given  up  the  agencies.  The  two  companies  have  leased  a  suite  of 
rooms  on  the  twelfth  floor  of  the  Monadnock  Building,  Chicago, 
and.their  offices  there  will  be  in  charge  of  Mr.  Charles  Riddell. 
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The  Brightman  Furnace  Company.  Cleveland,  has  sold  to  the 
Union  Pacific  Railway  Company  three  of  its  largest  stokers.  Con- 
tVacts  now  on  hand  include  the  following  Cleveland  firms:  Jewish 
Orphan  Asylum  (fourth  order),  the  Cleveland  Steam  Fitting  Com- 
pany, and  the  B.  F.  Goodrich  Company,  Akron,  O.,  fourth  order, 
comprising  four  large  stokers. 

The  annual  meeting  of  the  stockholders  of  the  Westinghouse  Air 
Brake  Company  of  Pittsburgh  was  held  last  month.  The  report 
showed  that  the  past  year  had  been  the  most  prosperous  in  the  his- 
tory of  the  company.  The  gross  business  was  $5,947,600.57  and  the 
profit  .32,607,936.44.  The  old  officers  and  directors  were  unanimously 
r"-elected.    The  broad  re-elected  all  of  the  officers. 


The  Wells  Street  bridge,  Chicago,  was  opened  to  the  public  on 
the  18th,  after  being  closed  since  July  3  The  structure  has  been 
entirely  rebuilt  by  the  Northwestern  Elevated  road  at  an  expense 
^25,000,  being  changed  from  a  steam-powered  high  way  to  a  double- 
decked  bridge  driven  by  electricity.  The  Shailer  &  Schnaiglau 
Company,  Lassig  Bridge  and  Iron  Works  and  Vulcan  Iron  Works 
all  of  Chicago,  vere  the  conrractors. 

The  American  Stoker  Company  has  recently  furnished  stoker 
equipments  to  the  following  parties:  To  the  Pennsylvania  Railroad 
Company,  for  the  shops,  Columbus,  O.  (second  orderl;  to  the  Davis 
&  Egan  Machine  Tool  Company,  Cincinnati,  O  ;  to  the  Toledo 
Brewing  &  Malting  Company,  Toledo,  O.;  to  the  Michigan  Carbon 
Works,  Detroit,  Mich,  (second  orderl;  to  the  John  C.  Roth  Packing 
Company,  Cincinnati,  O.  ;  to  the  Cleveland  City  Water-Works. 
Cleveland,  O.  

The  Murray  Iron  Works  Company,  of  Burlington,  la.,  bought  up 
the  business  of  the  Sioux  City  Engine  and  Iron  Works  last  spring, 
and  proceeded  to  build  new  shops  for  the  manufacture  of  Corliss  en 
gines  at  Burlington.  These  have  now  been  completed  and  put  in 
operation.  As  the  old  plant  of  the  Murray  Iron  Works  Company  is 
well  equipped  for  boiler  construction  and  the  building  of  slide- valve 
engines,  the  company  is  in  a  position  to  furnish  complete  power 
plants,  either  large  or  small. 

The  New  York  Dredging  Company,  World  Building,  New  York 
has  completed  extensive  terminal  improvements  for  both  the  Nor- 
folk &  Carolina  Railroad  and  the  Southern  Railroad,  at  Norfolk, 
Va.  An  extensive  bulkhead  has  been  constructed  and  the  filling 
in  behind  it,  with  spoil,  was  done  by  the  company's  suction  dredge 
Boston,  the  approaches  to  the  wharves  being  deepened  at  the 
same  time.  The  dredging  plant  has  been  towed  to  Atlantic  City, 
N.  J.,  to  reclaim  valuable  areas  of  marsh  land  back  of  the  city,  by 
pumping  upon  them  sand  from  an  island  belonging  to  the  owners 
of  the  marsh  land. 


The  city  of  Milwaukee  has  recently  contracted  for  a  new  fire 
boat  to  be  107  feet  long,  24  feet  beam  and  11  feet  deep.  The  engines 
are  to  be  double  18  inches  by  20  inches  with  steel  frames,  and  the 
screw  8  feet  diameter.  She  will  have  two  sets  of  pumps  with  a 
capacity  of  6,000  gallons  per  minute,  and  an  air  pump  and  steam 
steering  gear.  Thi^  makes  the  third  added  to  Milwaukee's  fire 
department.  The  last  built,  the  James  Foley,  at  a  trial  test  threw 
a  four-inch  stream  of  water  545  feet  as  measured  by  the  city  offi- 
cial''. The  present  boat  is  intended  to  be  the  finest  in  the  world. 
The  contractors  for  the  machinery  are  the  Chas.  F.  Elmes  Engi- 
neering Works,  of  Chicago,  who  also  built  the  two  previously 
mentioned. 

The  Pedrick  &  Ayer  Company,  of  Philadelphia,  has  recently  re- 
ceived from  the  Safety  Car  Heating  and  Lighting  Company  an  or- 
der for  six  Pintsch  gas  compressors  to  compress  to  200  pounds  per 
square  inch.  The  company  is  also  at  work  upon  a  pneumatic- 
hydraulic  riveter  gotten  up  by  Messrs.  Dodge  and  Caskey,  of  the 
Link  Belt  Engineering  Company,  and  which  they  are  preparing  to 
manufacture  and  place  on  the  market.  The  hydraulic  riveting  ram 
exerts  a  pressure  of  40  tons,  and  this  pressure  is  derived  from  com- 
pressed air  at  80  pounds  per  square  inch,  operating  on  a  piston  large 
enough  to  give  some  thousands  of  pounds  per  square  inch  pressure 
in  the  hydraulic  cylinder.  The  riveter  is  compact,  and  the  first 
ones  built  have  done  good  work. 


For  the  purpose  of  extending  the  trade  of  the  United  States  in 
the  South  American  Republic  of  Venezuela,  the  National  Associa- 
tion of  Manufac.urers,  whose  bureau  of  publicity  is  at  1751  North 
Fourth  street,  Philadelphia,  proposes  to  open  in  the  city  of  Caracas, 
the  capital  of  Venezuela,  a  warehouse  for  the  exhibition  of  Ameri 
can  product-i  of  various  kinds.  A  concession  granted  to  the  asso- 
ciation by  the  Vene2uelan  government  creates  particularly  favor- 
able  conditions  for   tbe   esCablietimeut  of    such   aa   enterprise, 


inasmuch  as  goods  entered  for  exhibit  will  be  admitted  free  of  duty, 
the  customs  dues  to  be  paid  only  in  case  of  actual  sale.  The  plans 
for  the  establishment  of  this  permanent  exhibition  of  American 
goods  have  reached  a  point  where  applications  for  soace  can  now 
be  received,  conditioned  upon  the  allotment  of  a  sufficient  portion 
of  the  total  available  space  to  warrant  the  association  in  inaugu- 
rating the  exhibition.  The  aim  of  the  association  is  to  stimulate 
trade  between  the  United  States  and  Venezuela  by  famil- 
iarizing the  merchants  of  Venezuela  with  the  American 
products  which  they  can  purchase  to  advantage.  This 
is  the  objects  of  the  proposed  exhibition  warehouse, 
Resulting  orders  will  go  through  the  customary  channels  of  trade 
as  at  present.  It  is  estimated  that  an  entrance  fee  of  flOO  from 
each  exhibitor,  and  a  charge  of  $1.50  per  annum  per  square  foot  of 
space  used  for  exhibits  will  yield  enough  to  cover,  or  nearly  cover, 
the  running  expenses  of  the  warehouse.  The  minimum  charge  for 
space  has  been  fixed  at  5525  per  annum.  This,  with  the  entrance 
fee,  would  make  the  minimum  charge  for  any  exhibit  .sl25  per 
annum,  in  addition  to  the  cost  of  transportation  from  the  United 
States  to  the  warehouses  in  Caracas.  The  entrance  fee  and  the 
charge  tor  space  used  for  exhibits  constitute  all  the  charges  which 
will  be  imposed  upon  exhibitors  by  the  association.  Parties  de- 
siring additional  information  should  write  to  the  Philadelphia 
address  given  above. 

©ur  Bivettovtj 

OF  OFFICIAL  CHANGES  IN  SEPTEMBER. 

We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Atlaniic  &  Pacific. — Mr.  B.  Burns  has  been  appointed  Chief  En- 
gineer. 

Atlantic  d-  Pacific  Railroad— Western  Division. — W.  H.  Smith, 
has  been  appointed  Purchasing  Agent,  with  headquarters  at  Albu- 
querque, N.  Mex. 

Baltimore  it  Ohio. — Mr.  Wm.  Sinnott  is  Division  Master  Me- 
chanic of  the  second  and  third  divisions,  with  headquarters  at 
Cumb  rland,  Md. 

Central  of  Neiv  J'erset/.— Mr.  J.  G.  Thomas,  Assistant  Superin- 
tendent of  Motive  Power,  has  been  appointed  Superintendent  of 
Motive  Power  of  the  Lehigh  &  Susquehanna  Division. 

Chicaqo  &  Northu-cstern. — Mr.  W.  H.  Newman  has  resigned  the 
position  of 'Third  Vice-President. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha.— Mr.  A.  G.  Wright  has 
bean  appointed  Division  Master  Mechanic  at  Altoona,  Wis.,  vice 
Mr.    W.  E.  Amann,  resigned. 

Great  Northern. — Mr.  W.  W.  Finley  has  resigned  the  office  of 
Second  Vice-President.    He  is  succeeded  by  Mr.  vV.  H.  Newman. 

Gulf,  Colorado  &  Santa  fe.—Mr.  C.  W.  F.  Felt  is  Chief  Engineer, 
with  headquarters  at  Galveston. 

lou-a  Central.— Mr.  Chas.  W.  McMeekin  is  Chief  Engineer,  with 
office  at  Marshalltown,  la. 

Kings  County  Elevated.— Gen.  James  Jourdon  is  Temporary 
Receiver. 

Long  Island.— Mr.  W.  H.  Baldwin,  Jr.,  has  been  elected  Presi- 
dent to  succeed  Mr.  Austin  Corbin,  deceased. 

Los  Angeles  Terminal.— Mr.  William  Wincup,  Acting  General 
Manager  and  Secretary,  has  resigned.  Mr.  S.  Hynes  is  General 
Manager  ;  Mr.  F.  K.  Rule,  Secretary,  and  Mr.  W.  J.  Cox,  Assistant 
to  General  Manager. 

Louisville.  Evansville  &  St.  Louis. — Mr.  James  Gaston  is 
appointed  Master  Car  Builder,  with  headquarters  at  Princeton, 
Ind.,  vice  Mr.  W.  E.  Looney,  resigned. 

Louisville.  New  Albany  &  Chicago.— Mr.  W.  H.  McDoel,  General 
Manager,  has  been  appointed  Receiver. 

Monterey  S;  Mexican  Gulf  Railway.— E.  Drageut  is  Superintend- 
ent of  Motive  Power,  vice  H.  NoUau,  previously  Superintendent 
of  Motive  Power  and  Roadway. 

Xew  Orleans  d:  Xorthwestern.—JiT.  J.  H.  McGill  has  been  ap- 
pointed Master  Mechanic  in  charge  of  locomotive  machinery,  water 
Supply  ana  car  department. 

Xew  York,  Philadelphia  &  Norfolk.— Ulster  Mechanic  C.  O. 
Skidmore  has  resigned. 

Norfolk  &  Western.— H.  P.  C-  Sanderson,  Division  Superintend- 
ent of  Motive  Power,  has  resigned,  and  the  office  is  abolished. 

Northern  Pacific— Mr.  G.  W.  Dickinson,  General  Manager  of  the 
Western  lines,  has  resigned.  Mr.  W.  G.  Pearce,  heretofore  Assist- 
ant General  Manager,  is  appointed  Assistant  General  Superin- 
tendent, witn  office  at  Tacoma,Wash.  Mr.  E.  H.  McHenry,  formerly 
one  of  the  Receivers,  is  now  Chief  Engineer  of  the  reorganized  road, 
with  office  at  St.  Paul.  Mr.  W.  L.  Darling,  formerly  Chief  Engineer, 
becomes  Division  Engineer,  with  office  at  St.  Paul,  and  Mr.  C.  S. 
Bihier  is  Division  Engineer,  with  office  at  Tacoma. 

Southern  — Mr.  W.  W.  Finley  has  been  elected  Second  Vice-Presi- 
dent, vice  Mr.  W.  H.  Baldwin,  Jr.,  resigned.  Mr.  W.  H.Hudson, 
Master  Mec^ianic  at  Atlanta,  has  been  transferred  to  Salisbury,  N.  C. 
Mr.  W.  L.  Tracey  is  transferred  from  Birmingham  to  Atlanta,  and 
Mr.  W.  A.  Stone,  Master  Mechanic  at  Selma,  Ala.,  is  appointed  to 
the  position  at  Birmingham. 
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A  mechanical  draughtsman,  having  16  years'  experience  in  car 
construction,  is  desirous  of  a  position  as  assistant  to  General  Fore- 
man, Inspector  of  New  Equipment,  or  Draughtsman.  Will  give 
best  of  references,    Address,  care  of  this  paper. 
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THE    ALTOONA     SHOPS    OF    THE    PENNSTLVANIA 
RAILROAD. 


{Continued  from  page  245.) 

In  the  last  article  on  the  Altoona  shops  the  principal  features  of 
Ihe  Giilsdorf  and  Von  Borries  compound  engines,  with  which  the 
Pennsylvania  Company  is  experimenting,  were  illustrated  and 
described.  It  remains  to  explain  the  construction  of  the  other 
t»vo  engine'. 

THE   "  PITTSBDROH ''   SYSTEM. 

The  general  features  of  construction  of  this  engine  are  shown 
by  Fig.  1.  Figs.  3  and  3  are  sectional  views  of  the  intercepting 
valve,  which  is  located  between  the  cylinders.  In  Fig.  3  the  valve 
is  shown  in  the  position  it  occupies  when  the  engine  is  working 
simple.  Steam  from  the  boiler  can  then  enter  the  steam-chest  of 
the  high-pressure  cylinder  through  the  passage  jY  and  to  the  re- 
ceiver and  low-pressure  cylinder  by  the  passage  A'.  When  the 
parts  are  in  the  position  shown  the  steam  in  K  moves  the  rf  duc- 
ing-valve  C  from  its  seat  and  thus  allows  steam  to  flow  from  A" 
into  the  passages  O  and  P,  as  indicated  by  the  darts,  and  thence 
to  the  receiver  and  low-pressure  cylinder.  When  the  intercept- 
ing valve  4  is  in  the  position  shown,  the  passage  §,  which  com- 
municates with  the  exhaust  of  the  high-pressure  cylinder,  is  con- 
nected with  M,  which  leads  to  the  atmosphere.  The  high-pressure 


cylinder  thus  exhausts  directly   into   the  chimney   and  the  low- 
pressure  cylinder  is  supplied  with  live  steam  from  the  passage  K. 

To  change  the  engine  so  as  to  work  compound  a  cylinder  E, 
Fig.  l,is  placed  on  the  position  shown.  This  cylinder  has  a  piston 
which  is  connected  by  a  rod  F  to  a  double-armed  lever  G,  the 
lower  end  of  which  is  connected  to  the  intercepting  valve  stem 
H.  Inside  of  the  cab  a  double-armed  L-shaped  lever  D  is  pro- 
vided, the  horizontal  arm  of  which  has  a  slot  in  which  a  pin  on 
the  reverse  lever  works.  This  slot  has  depressions  at  each  end  so 
that  when  the  reverse  lever  is  at  its  extreme  throw  in  either  di- 
rection the  horizontal  arm  of  the  lever  D  will  be  raised  up  by  a 
spring  S  at  its  back  end. 

The  upper  end  of  the  vertical  arm  of  this  lever  is  connected  to 
a  valve  on  the  cylinder  E.  The  throttle  lever  being  open  when 
the  reverse  lever  is  thrown  backward  from  its  extreme  forward 
position,  it  acts  on  the  lever  U,  and  moves  the  valve  in  the 
cylinder  E,  so  as  to  admit  steam  to  its  front  end  and  exhaust  jt 
from  the  back  end,  thus  forcing  the  piston  backward -and  caus- 
ing the  intercepting  valve  A,  Fig.  2,  to  move  forward  into  the 
position  shown  in  Fig.  3.  This  movement  first  closes  communi- 
cation from  the  high-pressure  cylinder  exhaust  passage  Q,  and 
the  passage  M,  which  leads  to  the  chimney  and  opens  communi- 
cation from  Q  to  the  passag<  s  P,  which  leads  to  ihe  receiver  and 
low-pressure  cylinder.  The  steam  from  the  high-prtssure  cylin- 
der instead  of  exhausting  up  the  chimney  is  thus  discharged  into 
the  receiver  and  low-pressure  cylinder.  The  movement  of  the 
valve  ^4  causes  the  piston  B  to  come  in  contact  with  the  valve  C 
and  thus  closes  it  and  shuts  off  steam  from  the  passage  A'.  The 
engine  then  works  compound. 

THE   "RICHMOND"  SYSTEM. 

Figs.  4,  5  ,Tnd  6  illustrate  the  chief  features  of  construction  of 
the  •'Richmond"  system.  They  are  similar  to  the  views  of  the 
Pittsburgh  engine.     To  work  the  Richmond  engine  simple,   the 
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Pittsburo-; System  as  applied  to  a  Mogul  Locoinotive  by  the  Pennsylvania  Railroad. 
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POSITION  OF  VALVE  WHEN  ENGINE  IS 
WORKING  SIMPLE 


POSITION  OF  VALVE  WHEN  ENGINE  IS 
WORKING  COMPOUND 


The  Richmond  System  as  applied  to  a  Compound  Mogul  Locomotive  by  the  Pennsylvania  Railroad. 


throttle  Talve  is  opened  and  the  reverse-lever  thrown  either  full 
gear  forward  or  full  gear  back.  When  this  is  done  one  of  two  tap- 
ppis  P,  P'  Fig.  4.  on  the  ri  verse  rod  engage  with  the  ltv<  r  of  the 
operating  valve  i>,  which  admits  compressed  air  or  steam  by  a 
pipe  to  the  chamber  F,  indicated  in  Fig.  4  and  shown  clearly  in 
Fi/.  5.  The  pressure  of  thi;  air  or  steam  acts  on  the  piston  P. 
Fig.  .5,  attached  to  the  emergency  valve  E  moving  them  for- 
ward and  opening  communication  betvreen  the  chambers  .1/  and 
Q.  As  M  communicates  with  the  atmosphere,  this  movement 
allows  the  steam  in  M  and  Q  to  escape,  and  thus  relieves  the 
pres.'ure  in  the  chamber  Q  back  of  the  piston  B  attached  to  the 
intercepting  valve  A.  At  the  same  time  steam  which  passes 
through  the  passage  A'^ opens  the  admission  and  reducing  valve 
D  a'  d  allows  steam  to  flow  into  the  space  P,  which  leads  to  the 
receiver  and  low-pressure  cylinder,  and  closes  the  intercepting 
valve  A  and  opens  B.  The  exhaust  can  now  escape  direct  from 
the  exhaust  passage  O  of  the  high-pressure  cylinder  to  Q  and  ^1/, 
and  thence  to  the  atmosphere,  and  the  low-pressure  cylinder  is  at 
the  same  time  supplied  with  live  steam  which  enters  the  receiver 
through  the  pipe  N. 

T.>  change  to  compound  working,  the  throttle  being  opened,'the 
reverse  lever  is  withdrawn  from  its  full  forward  or  back  positions 
which  disengages  the  lappet  Por  P',  and  the  lever  of  the  operat- 
ing valve  L,  Fig.  4,  cutting  off  the  steam  or  air  supply  to  the 
cavity  P,  Fig.  .5,  which  allows  the  action  of  the  helical  spring  S 
to  close  the  valve  E,  as  shown  in  Fig.  6.  At  the  same  time  the 
exhaust  steam  from  the  high-pressure  cylinder  accumulating  in 
the  cavity  0,  this  pressure  soon  exceeds  that  in  the  opposite  side 
of  the  intercepting  valve  .4.  It  is  forced  from  its  seat  and  at  the 
same  lime  closes  D,  and  thus  shuts  off  the  supply  of  live  steam 
to  the  low-pressure  cylinder  through  the  passage  A',  and  opens 
communications  between  the  passage  O,  or  from  the  exhaust  of 
the  high-pressure  cylinder  to  R,  and  to  the  receiver  and  low-pres- 


sure cylinder,  so  that  the  latter  then  gets  its  supply  of  steam 
from  the  receiver,  and  the  exhaust  of  the  other  cylinder,  thus 
changing  the  working  of  the  engine  from  simple  to  compound. 

Tne  sleeve  of  the  valve  D  has  an  axial  movement  on  the  stem  C 
of  the  intercepting  valve  and  by  reason  of  the  difference  of  area 
of  the  end  of  the  sleeve  and  the  shoulder  cap  T.  the  sleeve  acts  as 
an  admission  and  reducing  valve  to  the  low-pressure  cylinder, 
when  starting  and  when  working  simple  and  equalizes  the  pres- 
sure in  the  two  cylinders. 

The  function  of  the  valve  B  is  to  insure  a  quick  closing  of  the 
valve  A  when  E  is  opened. 

The  tests  of  the  experimental  compound  engine  in  the  Pennsyl- 
vania road  are  now  completed,  and  have  shown.a  decided  advant- 
age for  the  compound  system,  but  the  data  and  conclusions  drawn 
from  these  tests  have  not  yet  been  made  public. 

CLASS  L  PASSENGER  LOCOMOTIVE. 

Reference  has  neea  made  several  times  in  these  articles  to  what 
is  known  as  the  class  L  passenger  locomotives.  Theseare  built  from 
the  most  recent  designs  which  have  been  evolved  on  the  me- 
chanical department  of  the  Pennsylvania  Railroad.  The  accom- 
panying engravings  show  some  interesting  features  in  the  con- 
struction of  these  engines.  Among  these  are  the  guides  and 
cross-heads  which  were  designed,  and  have  been  patented  by  Mr. 
Vogt,  the  mechanical  engineer.  Their  external  appearance  is 
shown  in  the  perspective  view  of  the  engine  and  the  details  of  con- 
struction of  the  guides  by  Fig  8. 

These  are  made  of  cast-iron  and  are  of  box  shape,  the  form  of 
which  is  shown  clearly  by  the  transverse  section.  They  are 
joined  together  on  the  vertical  center-line  and  bolted  by  trans- 
verse bolts  as  shown.  Strong  ribs  on  the  back  give  vertical  stiff- 
ness, and  their  form  gives  all  the  horizontal  rigidity  required. 
The  cross-head  is  shown  in  the  same  figure  and  Is  made  of  cast 
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Fig.  7.— Class  L  Passenger  Engine,  Pennsylvania  Railroad. 
F.  D.  Casanave,  Genl.  Supt.  Motive  Power.  A.  S.  Vogt,  Mecbanical  Engineer. 
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Fig.   8.— Vogt  Guide  and  Crosshead  for  Class  L  Engines. 

steel,  and  has  been  designed  so  as  to  be  as  light  as  possible.  It  course,  the  smaller  this  modulus  is,  the  heaver  is  the  relative 
weighs,  including  the  pin,  146  pounds.  To  get  a  measure  of  its  weight  of  the  cross-iiead.  The  importance  of  making  all  these 
weight,  the  total  maximum  pressure  on  the  piston  is  divided  by  parts  as  light  as  possible  is  now  recognized  by  all  designers  of 
this  weight.  The  resulting  modulus,  as  it  may  be  called,  is  340.6  locomotives.  It  will  be  seen  from  the  engraving  that  the  cross- 
pounds.     In   many  cases  in  the  older  engines,  this  is  158.7.     Of  head  illustrated  has  a  wide  bearing  on  top  and  against  the  under 
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Fig.  9. 


Fig.  10. 


Wright's  Safety  Boiler  Check. 


side  of  the  wearing  surface  of  the  guides.  Iq  running  forward, 
the  pressure  is  always  upward  on  this  wide  bearing.  All  of  the 
sliding  surfaces  of  the  guide  are  covered  with  tin  ^  inch  thick 
The  steel  slides  are  first  planed,  and  the  tin  when  melted  adheres, 
to  the  steel.  A  sufficient  thickness  of  tin  is  cast  on  the  slides  to 
permit  of  their  being  planed  to  the  proper  dimensions.  As  shown 
in  the  perspective  view,  the  design  is  a  very  neat  one,  and  it  has 
worked  very  satisfactorily. 

The  pistons  used  in  these  engines  have  heads  uiade  of  cast 
steel.  To  the  outside  of  this  a  cast-iron  piston  ring  is  bolted. 
This  has  grooves  turned  in  it  to  receive  the  cast-iron  packing 
rings.  In  the  under  portion  of  the  piston  a  segmented  piece  of 
an  -|-shaped  sectional  form  is  fitted  so  as  to  cover  the  joints  of 
the  packing  rings.  It  also  serves  the  purpose  of  preventing  the 
packing  rings  from  turning  in  the  piston  ring.  The  latter  is 
widened  out  on  its  under  side  in  order  to  give  a  greater  bearing 
on  the  bottom  of  the  cylinder.  This  permits  the  upper  portions 
and  the  sides  of  the  rings  to  be  made  narrower.  By  this  means 
the  stroke  of  the  pistons  has  been  increased  from  34  to  26  inches 
without  lengthening  the  cylinders.  The  cylinder  heads  are  made 
to  conform  to  the  shape  of  the  piston  heads,  and  suitable  cavities 
are  made  in  the  heads  to  receive  the  wide  bearing  of  the  piston 
ring-. 

SAFETY  BOILER  CHECK-VALVE. 

It  may  be  remembered  by  some  of  our  readers  who  are  no  longer 
young  that,  some  10  or  1.5  years  ago,  a  serious  accident  occurred 
on  the  Pennsylvania  Railroad  near  Pittsburgh.  A  local  train  was 
standing  at  a  station  and  a  following  express  train  ran  into  the 
rear  end  of  the  former.  The  locomotive  "  telescoped"  into  the 
last  car  of  the  local  train,  and  in  doing  so  one  of  the  check-valve 
cases  was  knocked  off  and  the  hot  water  and  steam  in  the  boiler 
was  discharged  into  the  car  filled  with  passengers.  Many  of  them 
were  killed  or  frightfully  scalded.  This  accident  led  to  the  adop- 
tion of  a  check  valve  located  inside  of  the  boiler,  so  that  in  case 
of  collision  it  would  not  be  injured. 

The  first  form  which  was  extensively  used  consisted  of  a  flap- 
valve,  an  engraving  of  which  is  published  on  page  219  of  the  re- 
vised edition  of  the  "Catechism  of  the  Locomotive."  Experience 
showed  that  this  form  of  valve  was  open  to  some  objections, 
which  led  to  the  design  illustrated  herewith.    This  was  made 


and  has  been  patented,  by  Mr.  William  Wright,  chief  draftsman 
in  the  machinery  department  at  Altoona,  and  is  now  used  on  all 
new  engines,  and  has  been  made  standard  by  the  Pennsylnania 
Railroad  Company,  as  well  as  the  Southern  Railway  Company. 

Fig.  9  gives  a  sectional  view  of  the  valve,  and  its  seat  drawn  in 
a  plane  transversely  to  the  boiler,  and  Fig.  10  is  a  side  view  looking 
at  the  valve  from  the  inside  of  the  boiler;  also  in  the  lower  left- 
hand  corner  of  Fig.  9  is  a  sectional  plan  of  the  pipe  connection.  A  A 
represents  a  portion  of  the  boiler  plate.  BB  is  a  brass  flange 
riveted  to  the  boiler  plate  and  calked  on  the  edges.  It  has  a 
circular  central  opening  to  receive  the  valve-seat  or  casing  C. 
This,  as  shown  in  the  engraving,  has  a  flange  outside,  which  is 
bolted  to  the  riveted  plate,  and  a  valve-seat  inside  the  boiler  pro- 
vided with  a  mushroom  valve,  which  acts  vertically,  thus  allow- 
ing the  water  to  enter  the  boiler  at  the  valve-seat,  and  all  around 
its  periphery.  The  stream  of  water  thus  washes  the  seat  and  has 
the  effect  of  removing  any  obstructions  which  might  otherwise 
lodge  between  the  valve  and  its  seat.  It  should  be  understood 
that  injectors  all  have  check- Vc> Ives  of  their  own,  and  therefore 
there  is  the  same  pressure  above  and  below  the  boiler-check,  and, 
consequently,  when  the  injector  is  shut  off,  the  boiler  check- 
valve  is  not  seated  by  the  pressure  above,  as  is  generally  supposed, 
but  by  gravity  alone.  Owing  to  this  cause  the  old  hinged  flap- 
valve  often  becomes  inoperative  by  the  deposition  of  sediment  or 
incrustation  on  the  hinge. 

It  will  be  seen  from  the  the  engraving  that  the  riveted  plate  B 
has  a  projection  or  finger  F  which  projects  into  the  boiler  and 
over  the  top  of  the  valve,  and  which  acts  as  a  stop  to  its  upward 
movement  or  "  lift." 

The  valve-casing  C  is  securely  fastened  to  the  riveted 
plate  B  by  four  bolts  and  a  flange  which  is  protected  by  a 
circular  guard  or  flange  OG,  The  elbow  E  to  which  the  feed- 
pipe is  attached  is  fastened  to  the  riveted  flange  by  four  studs. 
The  valve  and  its  seat,  which  would  be  the  source  of  danger  if 
broken  off  in  a  collision  or  other  accident,  is  thus  very  securely 
fastened  to  the  boiler,  is  all  under  the  jacket,  and  as  close  to  the 
boiler  as  possible,  the  only  projecting  portion  being  the  pipe 
elbow,  which  is  made  very  light  at  its  juncture  with  the  flanges, 
so  that  if  it  is  broken  it  will  not  at  the  same  time  break  any  of  the 
parts  to  which  it  is  attached. 
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The  flange  on  the  elbow  projects  partly  into  the  jacket,  to  make  a 
good  finish,  and  on  being  removed  the  valve-casing  can  be  taken 
out  through  -the  opening  in  the  jacket  and  that  in  the  riveted 
plate.  Neither  the  jacket  nor  any  other  parts  need  be  disturbed 
to  take  out  the  check  valve,  which  can  thus  be  readily  cleaned  as 
required. 

All  the  parts  excepting  the  studs,  bolts  and  nuts  are  nude  of 
brass,  and  as  light  as  is  consistent  with  the  required  strength. 

These  checks  have  been  applied  to  about  2U0  locomotives  so 
far,  and,  it  is  said,  have  given  entire  satisfaction.  In  view  of 
the  terrible  accidents  which  may  occur  from  the  breakmg  off  of 
an  ordinary  check  valve,  the  use  of  some  such  device  as  this 
should  be  made  compulsory  on  railroads,  and  such  a  simple  appli- 
ance being  available,  railroad  managers  incur  a  grave  responsi- 
bility if  they  do  not  use  it. 

BALANCED  TENDER  SOOOP. 

Tender  scoops,  in  use  heretofore,  although  answering  the  pur- 
pose for  which  they  were  intended  primarily,  still  had  one  ob- 
jectionable feature  which  became  more  and  more  apparent  with 
the  increased  speed  of  the  past  few  years.  This  defect  consists  of 
the  necessity  of  slowing  dovpn  to  take  water  from  the  track 
trough,  thus  causing  loss  of  time;  also,  it  was  necessary  that  a 
definite  speed  be  reached;  for,  if  the  speed  was  tooslow,  it  became 
necessary  to  hold  down  the  dipper  by  means  of  the  operating 
lever  and,  if  too  fast,  the  dipper  could  scarcely  be  raised,  even 
though  both  engineer  and  fireman  exerted  all  their  strength  to  do 
so.  Twenty-five  miles  per  hour  is  about  the  greatest  speeu  at 
which  such  scoops  could  be  raised  from  the  trough,  and  then  if 
the  dipper  did  not  yield  at  the  first  pull,  it  would  be  dragged  over 
the  end  of  the  trough  and  the  mouth  of  the  dipper  was  thus  liable 
to  be  crushed.  In  consequence,  it  was  necessary  to  constantly  re- 
pair or  replace  the  dippers. 

The  tender  scoop  illustrated  by  Figs.  11  and  13,  on  which  let- 
ters patent  have  been  granted  to  W.  F.  Kiesel,  Jr.,  connected  with 
the  Mechanical  Engineer's  office,  at  Altoona,  Pa.,  was  designed 
to  overcome  this  objection,  the  aim  being  to  make  it  as  efficient 
and  easily  operated  at  the  greatest  attairable  speed  as  when  run- 
ning slowly. 

The  dipper  proper,  that  is  the  portion  extending  from  D  to  E, 
Fig.  U,  is  carried  on  pivoted  supports  or  bolts  T.  The  upper  part 
of  the  dipper  is  connected  to  the  up-take  pipe  M  by  an  inter- 
mediate section  J,  which  is  supported  on  the  pivots  P.  It  is  con- 
nected to  the  uptake  pipe  M  by  a  semi-circular  joint  which  is 
indicated  by  a  dotted  line.  The  short  section  can  therefore  turn 
about  the  pivot  P,  and  can  move  in  contact  with  the  pipe  M.  The 
junction  of  the  dipper  with  J  is  of  a  segmental  form  drawn  from 
r  as  a  center.  The  dipper  can  therefore  turn  about  the  pivot 
T,  and  can  move  in  contact  with  Jon  the  segmental  joint.  It 
will  thus  be  seen  that  the  dipper  is  balanced  on  the  pivots  T 
attached  to  brackets  O,  which  are  cast  on  and  form  a  part  of 
the  intermediate  section  J. 

The  top  of  the  dipper  is  open  to  a  point  immediately  above  the 
pivots  T,  so  that  any  spray  or  wave  may  be  carried  up  with 
the  larger  body  of  water. 

The  intermediate  joint  J  of  conduit  is  pivoted  at  P,  and  is  held 
by  cheek  pieces  C.  The  cradle  itself  is  attached  to  two  rods  RR, 
passing  through  two  light  spiral  springs  SS,  which  are  com- 
pressed when  the  dipper  is  lowered.  These  springs  are  set  on  a 
yoke  Y,  fixed  to  the  frame  of  the  tender  by  means  of  bolts  BB, 
and  serve  only  as  a  balance  for  the  weight  of  the  dipper  and  other 
movable  parts  when  the  dipper  is  not  in  use,  so  that,  if  anything 
should  give  way,  or  a  pin  be  lost,  the  dipper  would  not  drop  to 
the  track  and  possibl3'  cause  damage. 

The  nuts  JVA^at  the  top  of  the  springs  project  partly  inside  of 
the  coils  and  form  a  definite  stop  and  also  a  convenient  mode  of 
adjusting  the  position  of  the  mouth  of  the  dipper. 

The  hanger  H  with  adjustable  set  screw  Jlf  is  simply  a  safe- 
guard against  any  springing  of  the  tender  frame  or  arm  -4,  which 
would  result  in  lowering  the  mouth  of  the  dipper  in  the  trough, 
and  a  possibility  of  scraping  along  the  bottom. 

When  water  is  flowing  into  the  tender,  it  exerts  a  certain  pres- 
sure on  the  dipper,  which^increases  with  the  speed  of  the  engine. 
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Fig.  12.— Kiesel's  Balanced  Tender  Scoop- 

Therefore  the  dipper  is  pivoted  near  its  center,  so  that  the  pres. 
sure  in  the  upper  half  balances  that  in  the  lower  half.  This  makes 
it  entirel3-  independent  of  speed. 

In  lowering  the  dipper  the  only  resistance  is  that  due  to  the 
springs  S  S.  In  raising  it  out  of  the  water  the  pressure  on  the 
trunnions  T  holds  down  the  cradle  and  the  dipper  moves  round 
the  trunnions  T  until  the  stops  X  A' touch  the  arms  of  the  cradle. 
This  gives  enough  motion  to  the  dipper  to  allow  the  mouth  to 
rise  clear  of  the  water,  consequently  no  more  water  rushes  in 
and  the  rest  of  the  movement  takes  place  easily  around  the 
pivot  P. 

Lowerit;gand  raising  can  be  easily  occoraplished  with  one  hand 
at  any  speed. 

The  first  scoop  built  was  in  continual  service  for  eighteen 
months  without  costing  anything  for  repairs.  For  the  past  two 
years  the  Pennsylvania  Railroad  Company  has  been  equipping 
all  new  tenders  with  this  scoop,  and  there  are  now  more  than 
seventy-five  in  service.  They  are  giving  excellent  satisfaction 
and  are  very  much  liked  by  the  engineers,  who  claim  that  they 
can  fill  their  tenders  in  much  less  distance  than  with  the  old 
scoop,  and  besides  this  they  are  not  obliged  to  slow  down  to  take 
water  as  was  the  case  formerly.  They  can  therefore  more  easily 
make  up  lost  time. 

Before  adopting  this  scoop,  the  Pennsylvania  Railroad  Co 
gave  it  a  thorough  trial,  and  found  that  it  proved  supeiior  in  all 
respects  to  anything  in  that  line  before  used.  It  has  also  been 
proved  that  with  this  scoop  less  water  is  wasted  by  bung  sprayed 
or  thrown  out  of  troughs,  that  the  cost  of  repairs  has  been  ma- 
terially decreased  and  more  water  per  hundred  feet  run  is  de- 
livered into  the  tank.  Running  at  70  miles  per  hour  a  3,000-gal- 
lon  tender  was  filled  on  a  trough  1,000  ft.  long  in  nine  seconds. 

Before  these  scoops  were  adopted  it  almost  became  necessary 
to  either  increase  the  length  of  troughs  or  use  more  of  them,  be- 
cause it  was  nearly  impossible  to  fill  the  tanks  with  the  old  scoops 
when  used  in  connection  with  the  larger  locomotives.  Now  there 
is  no  difiiculty  in  this  rf  spect,  even  when  running  double-header 
engines.  The  Pennsylvania Railioad  Co.  is  also  equipping  their 
new  mogul  fast  freight  engines  with  this  balanced  scoop  in  order 


to  be  able  to  run  through  without  stopping  or  even  slowing  up  to 
take  water. 

FIREBOX. 

From  the  perspective  view  it  will  be  noticed  that  the  sides  of 
the  firebox  are  of  a  somewhat  peculiar  form.  The  back  part  of 
the  waist  of  the  boiler  where  it  joins  the  firebox  is  of  large 
diameter,  and  it  was  desirable  to  make  the  front  of 
the  firebox  conform  to  the  contour  of  this  part  of  the  waist 
where  they  join  each  other.  If  the  width  of  the  firebox  had  been 
made  equal  to  the  largest  diameter  of  the  waist  it  would  have 
contracted  the  space  very  much  between  the  sides  of  the  firebox 
and  cab.  Consequently  the  front  portion  of  the  firebox  steel  was 
swelled  out  to  the  diameter  of  the  shell,  and  the  swell  was 
carried  by  a  diminishing  taper  from  the  front  to  the  back.  The  tip 
or  Belpaire  part  of  the  firebox  shell  it  will  be  seen  is  made  of  less 
width  than  the  diameter  of  the  waist,  which  gives  more  room  for 
outlook  between  it  and  the  cab. 

VALVE    GEAR. 

The  maximum  throw  of  the  valves  of  these  engines  is  six  inches, 
the  throw  of  the  eccentrics  being  5i,  the  diffeience  being  due  to 
the  efifect  of  unequal  length  of  rocker  arms.  The  valves  have  1| 
inches  lap,  -jV  inch  lead  when  working  full  stroke  in  the  forward 
motion  and  /j  inch  lead  in  the  back  wark  motion.  The  valves  have 
j\  inch  inside  clearance  in  the  front  steam  port  and  i  inch  on 
the  back  one.  The  une(]Ual  clearance  is  given  in  order  to  equal- 
ize the  points  of  release,  and  thus  make  the  engines  exhaust 
"square,"  as  it  is  termed  in  roundhouse  vernacular. 

Another  feature  of  the  construction  which  may  be  commended 
in  those  engines  is  the  admirable  arrangement  of  steps  and  hand- 
holds which  are  provided  for  the  men.  Commencing  from  the 
front  of  the  engine,  it  will  be  seen  that  a  step  is  attached  to  the 
side  of  the  pilot  about  half  way  between  the  bottom  and  the  top, 
and  a  semi-circular  hand-rail  is  attached  to  the  lower  portion  of 
the  smokebox  front.  Another  step  is  placad  to  the  side  of  the 
smokebox,  with  a  short  hand  rail  above  it,  and  on  a  horizontal 
line  with  the  center  of  the  smokebox.  The  usual  hand-rail  is 
provided  at  the  top  of  the  boiler,  and  extends  to  the  front  of  the 
smokebox.  At  the  back  end  of  the  engine  two  steps  of  liberal 
size  are  provided,  which  are  held  in  suitable  box-shaped  guards. 
Similar  steps  are  attached  to  the  front  and  back  end  of  the  ten- 
der. Over  each  pair  of  these  steps  long  vertical  handholds  are 
placed,  which  are  within  convenient  reach  from  the  ground. 
The  step  at  the  back  end  of  the  tender  is  a  new  feature,  and  a 
very  excellent  one.  With  all  the  care  that  can  be  taken,  and 
with  all  the  appliances  which  can  be  provided,  the  occupations  of 
locomotive  engineers  and  firemen  ara  still  frightfully  dangerous, 
and  there  is  no  excuse  for  omitting  such  comparatively  inexpen- 
sive attachments  as  have  been  described.  Nevertheless  they  very 
often  are  omitted,  or  are  wretchedly  inadequate  for  the  purposes 
for  which  they  are  intended.  Such  omission  or  neglect  is  crim- 
inal, and  ought  to  be  punishable  in  some  way. 
(To  be  Continued.) 


The  New  Heilmann  Electric  Locomotive. 


The  Revue  International  de  I'Electrite  is  unsparing  in  its  criti- 
cisms of  the  new  Heilmann  locomotive.  From  a  recent  article 
translated  by  the  Electrical  Review,  we  take  the  following  :  The 
Heilmann  locomotive,  which  was  tried  in  1893  on  the  Western  Rail" 
way  of  France, has  now  been  constructed  or  is  now  reconstructing,  of 
a  size  to  develop  1  .350  horse-power.  Improvements  suggested  are  bet- 
ter suspension  of  the  motors,  a  new  type  of  steam  engine,  and  modi" 
fled  driver's  apparatus.  The  boiler  is  to  be  of  ordinary  locomotive 
type.  The  heating  surface  will  be  180  square  metres  (1,937.5  square 
feet),  and  the  prate  surface  3,3  square  metres,  or  about  35  feet— a 
pretty  large  area  for  a  European  locomotive.  The  engine  is  to  be  a 
Williams  and  Robinson,  with  six  cranks.  The  Heilman  scheme 
simply  brings  electrical  working  into  contempt,  for  it  cannot  prove 
an  economy.  It  carries  an  immense  boihr  and  a  six-crank  steam 
engine,  and  its  one  advantage  is  that  in  going  uphill  the  steam 
engine  can  be  run  at  speed,  and  will  not  therefore  lose 
power,  as  is  now  the  case  with  a  locomotive,  which  as  it 
travels     slower,      also      revolves      slower,      and      loses      power 
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thereby.  But  this  is  to  some  extent  a  fable.  When 
a  locomotive  mounts  a  hill  it  revolves  more  slowly,  and,  therefore, 
gets  more  pressure,  and  for  an  occasional  hill  it  is  not  usually 
necessary  to  take  along  the  whole  roundhouse.  However,  our 
readers  may  judge  for  themselves.  The  two  generators,  of  a  press" 
ure  of  450  volts,  are  excited  by  a  dynamo,  driven  by  its  own  28 
horse-power  engine,  the  motors  are  fixed  to  the  frame  of  the  bogies, 
and  have  an  elastic  connection  with  the  axles.  The  power  is  1  OflO 
horse  power  at  the  rail.  The  drawbar  pull  is  a  little  under  half  the 
cylinder  output.  The  tyre  pull  is  about  75  per  cent,  of  the  cylinder 
indication,  so  that:  of  1,000  horse  power,  250  is  lost  in  the  transmis- 
sion and  250  in  the  engine  considered  as  a  carriage,  and  the  new 
engines  are  to  be  capable  of  hauling  350  tons  at  a  speed  of  100 
kilometers  about  80  miles).  It  is  thought  that  at  present  the  ad- 
vantage as  to  caal  consumption  rests  with  the  ordinary  locomotive 
The  first  Heilmaun  engine  weighed  115  to  120  tons,  and  only  devel- 
oped 450  horse  power,  but  the  new  machines  are  to  develop  1,000  at 
the  rail,  and  apparently  only  weigh  120  tons,  or  at  the  rate  of  100 
kilograms  per  horse  power,  as  compared  with  the  weight  of  torpedo 
bolt  machinery  only  16  kilograms  per  horse  power,  a  comparison 
of  little  moment,  however,  considering  the  difference  of  conditions 
It  is  expected  that  these  new  moving  stations  will  be  ready  for  trial 
at  an  early  date.  We  do  not  doubt  that  the  locomotive  will 
run;  that  it  will  do  so  at  a  high  speed;  that  it  will  haul  good 
loads;  that  it  will  be  a  hill  climber.  We  niay  admit  all  this,  and 
more;  and  we  think  we  shall  still  be  free  to  paraphrase  a  fanous 
French  saying  and  repeat,  "It  is  magnificent,  but  it  is  noten^'neer- 
ing." 


The  Bates  Thermic  Engine. 


For  a  year  or  more  brief  notices  have  appeared  of  a  new  gas 
motor  that  was  to  do  wonders,  but  an  air  of  mystery  sur- 
rounded it,  until  a  few  weeks  ago,  when  a  100  horse-power  engine 
was  put  on  exhibition  in  Philadelphia.  This  engine,  known  as 
the  Bates  Thermic  engine,  is  of  the  vertical  type,  and  has  two 
single-acting  cylinders  15.75  inches  in  diameter  and  15.75  inches 
stroke,  and  has  been  run  at  various  speeds  up  to  nearly  200  revo- 
lutions per  minute. 

The  cylinders  are  in  three  sections,  one  above  the  other.  The 
lower  one  is  the  barrel,  in  which  the  piston  and  its  packing 
slides  ;  this  is  kept  cool  by  a  water  jacket.  The  section  im- 
medialely  above  this  is  the  space  in  which  the  gas  is  burned, 
expanded  and  made  to  perform  its  work  on  the  piston.  The 
water  from  the  jacket  of  the  lower  section  rises  into  the 
jacket  of  this  one  and  controls  its  temperature.  The  cir- 
culation of  water  is  so  slow,  however,  that  it  turns  to  steam  be- 
fore it  leaves  the  jacket  of  the  third  section,  in  which  the  admis- 
sion and  exhaust  valves  are  placed,  and  which  forms  what  might 
be  called  a  valve  chest. 

The  exhaust  gases  from  the  cylinders  pass  into  two  regenerators, 
which  take  the  place  of  one  side  of  the  A  frames  which  usually 
support  the  cylinders  of  a  vertical  engine.  In  these  regenerators 
the  exhaust  parts  with  a  portion  of  its  heat  to  compressed  air 
forced  through  it  by  a  horizontal  compressor  driven  from  the 
crank  shaft.  Part  of  thiscompresse dair  isused  in  the  combustion 
of  the  gas  in  the  engine  cylinders,  while  the  remainder  of  it  goes 
to  a  gas  producer  standing  bshind  the  engine.  Here  it  is  joined 
by  the  steam  generated  in  the  jackets  of  the  engine  cylinders  and 
passes  up  through  the  fuel,  making  a  kind  of  producer  gas,  called 
"  Gardie"  gas  after  the  inventer.  The  gas  is  generated  under  a 
pre-sure  of  about  70  pounds  and  is  led  through  a  "  dust  separa- 
tor" to  the  throttle  valve  of  the  engine,  from  whence  it  goes  to 
the  cylinders. 

Each  cylinder  has  three  valves  in  the  top  head,  one  for  gas, 
one  for  air  and  the  third  for  the  exhaust.  These  three  valves  are 
all  of  the  poppet  type  and  are  operated  by  cams  on  a  horizontal 
shaft  extending  across  the  tops  of  the  two  cylinders  and  driven 
by  bevel  gearing  and  a  vertical  shaft,  which  in  turn  is  driven  by 
the  main  shaft.  The  governor,  acting  on  the  admission  valves 
only,  is  of  the  ball  type  and  is  said  to  give  perfect  regulation.  The 
variation  in  speed  is  very  perceptible,  however.  It  should  be  said 
that  the  gas  is  not  exploded  in  the  cylinder  but  burns  as  it  enters 
until  the  admission  valves  close,  when  it  expands  as  in  the  steam 
engine.    The  indicator  card  ,thus  resembles  those  taken  from  a 


steam  engine,  rather  th  in  the  ordinary  gas-engine  cards.  The 
initial  pressure  is  under  100  pounds. 

From  this  brief  description  it  will  be  seen  that  this  engine  is 
simply  a  gas  engine  fitted  with  a  regenerator  and  a  gas-prod acer. 
There  is  nothing  mysterious  about  it  and  its  advantage  over  other 
gas  engines,  if  it  proves  to  have  any,  will  be  in  the  fact  that  a  part 
of  heat  lost  in  the  jacket  and  exhaust  of  other  gas  engines,  is 
utilized  in  this  one.  This  is  certainly  a  desirable  object  to  at- 
attain.  The  resulting  economy  in  this  case  has  not  been 
great,  however,  as  the  coal  consumption  under  test  is  about  1 .3 
pounds  of  coal  per  horse-power  per  hour,  a  figure  which  has  been 
beaten  by  well-designed  gas  engines  of  the  common  Otto-cycle. 

As  already  stated,  the  main  shaft  drives  an  air-compressor  for 
furnishing  air  to  the  gas-producer  and  the  main  cylinder.  A 
small  water  pump  is  also  driven  from  the  main  shaft  to  supply 
water  to  the  cylinder  jickets.  In  order  to  start  the  engine  after 
it  has  become  cold,  a  steam  boiler  and  an  independent  air-com- 
pressor must  be  employed  to  furnish  steam  and  air,  until  the  pro- 
ducer is  in  running  condition,  or  for  say  nearly  one  hour  for  a 
100  horse-power  pn'.;ine.  A  very  small  dynamo  is  also  needed  to 
heal  two  thin  plates  in  each  cylinder,  which  are  employed  to 
ignite  the  gases,  but  which  keep  hot  enough  for  that  purjiose 
without  an  electric  current  once  the  engine  is  started. 

It  will  thus  be  seen  that  a  rather  formidable  array  of  machinery 
is  needed,  and  it  is  not  clear  where  the  saving  is  to  come  in  over 
a  good  gas  engine  with  an  independent  gas  producer,  in  the 
operation  of  which  the  heat  of  the  jacket  and  exhaust  is  in  some 
measure  saved  by  regeneration  in  one  form  or  other.  In  fact  this 
type  of  engine  is  somewhat  handicapped  by  the  fact  that  every- 
thing is  under  pressure,  even  the  production  of  gas,  and  the  air 
needed  for  this  process  must  be  compressed  to  70  pounds  pres- 
sure. The  net  output  of  this  particular  engine  is  100  horse-powc  r 
but  it  generates  about,  140  horse-power,  of  which  40  horse-power 
is  used  by  the  compressor. 

€.0  m  mnni&nUans, 

Metal  Cars  in  France. 


Editor    American    Engineer,    Car   Builder   and   Railroad 
Journal: 

Mr.  Tolmer's  article  on  the  results  of  from  twenty  to  thirty 
years'  experience  with  metal  underframes  for  cars  on  the 
Eastern  Railroad  of  France,  published  in  your  August  issue,  is  of 
great  interest  and  value  to  American  railroad  men. 

The  writer  has  recently  had  occasion  to  examine  metal  under- 
frames of  a  number  of  locomotive  tenders  formed  principally  of 
heavy  angle  iron,  and  which  had  been  in  service  from  five  to 
eleven  years.  Even  in  this  comparatively  short  period  the 
angle  irons  forming  the  sills  and  crossties  were  very  badly  rusted, 
many  of  them  fully  as  bad  as  the  section  shown  in  Mr.  Tolmer's 
article  from  cars  that  had  been  in  service  over  twice  this  length  of 
time.  It  was  found  also  that  the  corrosion  occurred  almost 
entirely  in  those  portions  of  the  sills  which  are  exposed  and  not 
covered  by  attaching  other  members  of  the  frame  to  them.  At 
these  points  comparatively  little  corrosion  had  taken  place. 
The  cause  of  this  condition  was,  of  course,  due  to  the  exposed 
parts  not  being  kept  covered  with  paint.  Had  they  been  kept 
thoroughly  painted,  I  have  no  doubt  they  would  still  be  in  almost 
their  original  condition.  The  very  excellent  results  obtained  from 
metal  under-frames  on  the  Eastern  Railway  of  France  is  undoubt- 
edly due  to  their  being  carefully  protected  by  paint,  which  is  re- 
newed at  sufficiently  frequent  intervals  to  keep  the  surface  well 
covered.  There  is  no  doubt  that  there  are  many  places  in  metal 
underframes  that  are  diflicult  to  reach  with  a  paint  brush,  but 
there  seems  no  reason  why  this  should  be  neglected  if  the  now  well- 
known  device  for  applying  paint  with  a  spray  formed  by  com- 
pressed air,  fiowing  through  a  suitable  nozzle,  is  used.  There  is  no 
doubt  the  thorough  protection  of  metal  under-framing  by  liberal 
use  of  paint  well  maintained  is  an  important  matter  and  too  often 
neglected  in  American  railroad  practice.  E.  M.  H. 


Mr.  W.  B.  Greenlee,  in  the  Amei-ican  Geologist,  estimates  that 
the  volume  of  water  absorbed  in  the  earth's  crust  to  a  depth  of 
one  mile,  and  over  the  entire  land  area  of  the  globe,  is  8,498,000 
cubic  miles. 
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Universal  Construction  Company's  Steel  Car  Loaded  With  40  Tons  of  Structural  Steel. 


A  Heavily  Loaded  Flat  Car. 


Water-Tube  Boilers  on  French  War  Ships. 


On  Sei>t.  as,  1896,  on  train  No.  583,  of  he  Chicago  &  North- 
western Railway,  leaving  Chicago  at  8:45  p.  m.,  there  was  taken 
to  St.  Paul  car  No.  201,  built  by  the  Universal  Construction  Com 
pany  entirely  of  steel  and  loaded  with  80,130  pounds  of  structural 
steel  for  the  Northern  Pacific  Office  Building,  or  which  the  Uni- 
versal Construction  Company  has  the  contract.  The  accompany- 
ng  cut.  from  a  photograph  taken  at  St.  Paul,  shows  the  size  of 
the  load  and  the  method  of  securing  it  Careful  inspection  on 
arrival  showed  that  the  car  and  its  freight  had  traveled  in  perfect 
safety  and  good  order,  and  as  the  train  referred  to  is  a  fast  mer- 
chandise train  and  arrived  at  3  a.  m.  on  the  34th,  showing  that 
only  37i  hours  were  taken  in  transit,  it  is  evident  that  this  large 
and  unique  load  did  not  in  any  way  interfere  with  the  usual  rapid 
movement  of  this  tram.  It  speaks  well  for  the  construction  of 
the  car  and  trucks  and  the  disposition  of  the  40  tons  of  material 
placed  thereon. 

The  Universal  Construction  Company  is  continuing  its  experi- 
ments and  its  development  of  the  metal  car.  It  is  just  completing 
the  construction  of  a  modified  form  of  flat  car  built  on  the  Pen- 
nock  plan,  but  somewhat  simplified.  It  is  also  operating  gondola 
cars  in  the  coal  business,  carrying  from  68,000  to  75,000  pounds  at 
a  trip,  while  its  ore  cars  (one  of  which  was  exhibited  at  Saratoga), 
are  carrying  from  78,000  to  89,000  pounds  at  a  trip.  No  weakness 
or  defect  has  developed  up  to  the  present  time  in  any  of  these 
cars,  and  the  company  is  so  well  pleased  with  the  result  of  its 
experiments,  that  it  is  bringing  out  further  designs  for  refriger- 
ator, stock  and  hopper  cars.  It  has  recently  received  inquiries 
from  South  America  for  equipment  built  on  these  lines. 


The  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway 
Company  lias  abandoned  the  use  of  dummy  couplers  for  hanging 
up  air  hose  on  its  freight  cars,  and  these  cars  will  be  accepted  in 
interchange  without  the  dummy  couplings.  Bills  for  repairs  or 
replacement  of  same  will  not  be  accepted. 


A  Paris  correspondent  of  the  Sfeamshi2},  writing  on  the  suiect  of 
waCer-tuoe  ooi  ers  in  the  French  Navy,  says:  "The  question  of  the 
tubu.ar  boilers,  which  Mr.  Allan  repeatedly  raised  in  the  House  of 
Commons  last  session  has  sprung  up  here  in  consequence  of  the 
partial  disablement  necessitating  the  detention  of  two  ironclads  at 
Brest  These  vessels,  the  Bouvines  and  the  Amiral-Trehouart, 
orm  part  of  the  northern  squadron.  They  put  into  Brest  last 
week,  on  arriving  from  St.  Malo,  and  an  examination  of  their  boil- 
ers revealed  defects  in  a  certain  number  of  the  tubes.  The  latter 
needed  to  be  replaced  'to  avoid  accidents  similar  to  those  which 
recently  occured  on  board  the  Jaureguiberry.'  After  Mr.  Allan's 
unwearied  denunciations  of  the  Belleville  turbular  boiler— one  of 
his  grounds  for  attack  being  that  it  was  a  French  invention  praeti- 
cially  untested— and  after  tne  reiterations  from  the  Treasury  bench 
that  the  tubular  boiler  adopted  had,  on  the  contrary,  undergone 
the  most  convincing  tests,  that  it  ottered  enormous  advantages  in 
respect  to  the  time  demanded  for  getting  up  steam,  etc.,  and  that 
the  British  Navy  could  not  afford  to  be  in  arrears,  it  seems  strange 
to  find  a  French  naval  critic  assailing  the  tubular  boiler,  and  urging 
a  return  to  the  cylindrical  boiler.  Another  interviewed  person  on 
the  same  side  severely  blames  the  Ministry  for  the  Marine  for  fit 
ting  new  war  vessels,  such  as  the  Chateaurenault ,  the  (^uichan 
a.nAx.hs  iV Estrces,  with  the  tubular,  or,  as  they  are  teimedhere, 
multitubular  boilers.  He  quotes  the  example  of  the  Italian  Marine 
Department,  which,  as  the  result  of  the  catastrophe  on  board 
the  Jaureguiberry,  at  once  substituted  the  cylindrical  boiler 
defended  by  Mr.  Allan  for  the  tubular  variety  fitted  to  the  cruiser 
Varesa,  then  in  course  of  construction.  The  breakdown  of  the 
Amival-Trehouart  was  pronounced  at  Brest  to  be  due  to  deposits 
inseparable  from  the  system  of  the  water-tube  boilers.  Three 
types  of  these  boilers  exist  at  present  in  the  French  Navy,  and  as 
it  happens,  they  are  placed  upon  three  cruisers  of  an  identical 
class— the  Chasscloup-Lauhat,  the  Friant  and  the  Bugeaud.  The 
Belleville  may  or  may  not  resemble  either  of  the  types  in  question, 
but  those  who  have  criticised  its  adoption  for  British  war  vessels 
may  be  interested  to  learn  that  a  strong  cry  has  been  raised  on 
this  side  of  the  Channel  for  a  further  series  of  tests,  and  for  the 
return  to  the  cylindrical  boiler  at  any  rate  until  the  superior  char- 
acter of  the  water  tube  boilers  has  been  placed  beyond  all  doubt 
by  a  perfection  of  Che  system. 
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Small  Plant  for  Handling'  Coal  and  Ashes  for  Locomotives. 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway. 


Some  months  ago  we  described  the  plant  for  handling  coal  and 
ashes  for  the  locomotives  of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Railway  at  Wabash,  Ind.  That  plant  is  completely 
equipped  with  conveyors  and  manual  labor  is  reduced  to  a  mini- 
mum. But  it  is  not  always  possible  to  put  up  such  a  plant,  a  case 
in  point  being  the  terminals  of  this  same  road  at  Louisville,  where 
there  is  not  room  near  the  roundhouse  for  a  regular  coal  chute, 
with  conveyors. 


ash  pit,  served  with  a  crane,  and  further  away  from  the  round- 
house is  a  second  crane  on  the  coaling  platform.  The  cranes 
are  shown  in  Fig.  3,  and  in  Fig.  3  is  shown  one  of  the  ash  cars 
placed  in  the  ash  pit. 

The  cranes  are  of  the  pillar  tvpe,  and  are  worked  by  com- 
pressed air,  and  have  a  capacity  of  3,000  pounds.  The  cylinder 
is  12  inches  in  diameter,  and  has  a  G-foot  stroke.  Its  piston 
carries  a  sheave  at  its  outer  end  and  a  |-inch  wire  rope  with  one 
end  secured  at  a  fixed  point  passes  around  this  sheave  and  over 
the  one  at  the  end  of  the  crane.  The  load  thus  moves  twice  as 
fast  and  twice  as  far  as  the  piston  of  the  air  cylinder.     The  other 
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Fig.  1.— Plan  of  Coaling  Tracks  at  Louisville. 


l'  iHEAve: . 


Fig.  2. -Pneumatic  Crane  for  Handling  Coal  and  Ashes  at  Louisville  — C,  C,  C,  &  St.  L,  Ry. 


At  this  point  the  problem  of  reducing  the  expense  of  handling 
coal  and  ashes  has  been  solved  in  a  way  which  will  be  readily  un- 
derstood from  the  accompanying  engravings.  Fig.  1  shows  the 
arrangement  of  tracks  at  the  coaling  station.  The  upper  track  is 
the  in-going  track  to  the  roundhouse.     In  this  track  is  located  an 


details  of  the  cranes  will  be  readily  understood  from  the  drawing. 
In  the  bottom  of  the  ash  pit  there  is  a  track  of  30  inches  gage, 
on  which  travel  cars  such  as  shown  in  Fig.  3.  The  bodies  of  these 
aie  made  of  j's-inch  plate,  put  together  at  the  corners  with  IJ- 
inch  angle  iron,  and  stiffened  at  the  top  edge  with  1^  inch  by  J-inch 
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Fig.  3. -Car  for  Ash  Pit  at  Louisville.-C,  G.,  C.  &  St.  L.  Ry. 


iron  and  at  the  bottom  with  2-inch  by  i-inch  iron.  The  bottom 
is  a  door  hinged  at  one  side,  and  held  at  the  other  with  the  hook 
seen  in  the  side  elevation  of  Fig.  3.  Across  the  top  of  the  box  are 
two  iron  crossties,  to  each  of  which  is  secured  two  eyes,  by  which 
the  car  is  lifted  bodily  out  of  the  pit  when  it  has  been  filled  with 
ashes. 

The  pit  is  long  enough  for  five  of  these  cars,  and  they  are 
handled  by  one  of  the  air  cranes,  by  whic'i  they  are  lifted  out  of 
the  pit,  swung  over  to  the  next  track,  and  their  contents  emptied 
through  the  drop  bottoms  into  a  car  kept  standing  on  the  coal- 
storage  track. 

The  coaling  operations  are  conducted  by  means  of  the  other 
air  crane.  There  are  13  coal  buckets  on  the  platform,  each 
capable  of  holding  about  one  ton,  and  these  are  so  arranged  that 
they  can  be  conveniently  filled  from  a  car  standing  on  the  coal- 
storage  track.  Whon  an  engine  is  to  be  coalf d  the  contents  of  as 
many  of  these  burkels  as  necessary  are  delivered  on  the  tender 
by  means  of  the  crane.  At  present  between  15  and  20  engines 
are  coaled  daily  with  this  plant. 

The  arrangement  has  proved  so  satisfactory  for  a  small  plant 
that  a  similar  outfit  is  being  installed  by  the  same  road  at  East 
St.  Louis.  III. 


Experiments  on  a  Steam  Engine  at  Liege  University,  Bel- 
gium, by  Professor  Dwelshauvers-Dery,  1896. 


NOTES  BY   MR.   BRYAN   TONKIN,  M.  I.  C.  E. 


For  the  last  few  years  Professor  Dwelshauvers-Dery  has  been 
makingr,  with  his  students,  some  interesting  experiments  on  his 
single  cylinder  horizontal  surface-condensing  steam  engine,  pro- 
vided with  a  brake  pulley,  cooled  by  water.  Steam  is  introduced 
into  the  three  jackets,  barrel,  and  covers,  or  not,  at  pleasure. 
Superheated  or  saturated  steam  is  u«ed.  All  measurements  are 
made  so  that  a  heat  balance  is  obtained  in  each  experiment.  The 
cylinder  of  the  engine  is  1  foot  diameter,  and  the  stroke  1  foot  \\% 
inches.  These  experiments  have  been  goinp  on  for  some  years,  and 
it  may  be  interesting  to  give  a  brief  summary  of  some  of  the  results 
which  Professor  Dwelsbauvers-Dery  has  arrived  at. 

Experiments  with  a  brake  pulley  to  obtain  the  mechanical  equiv- 
alent of  heat.— The  professor  made  several  very  exact  experiments 
to  obtain  the  mechanical  equivalent  of  heat  due  to  the  rise  in  temp- 
erature of  a  certain  quantity  of  water  cooling  the  hollow  brake. 
This  brake  absorbed  a  certain  quantity  of  power,  and  so  much  heat 
was  put  into  the  pulley.  By  a  water  cooling  arrangement  this  heat 
was  continuouslv  taken  away  by  the  water,  cold  water  going  in  and 
hot  water  running  out.  The  quantity  of  such  water  was  very  accu- 
rately measured  by  means  of  a  circular  orifice,  previouslv  gaged  by 


tanks  with  extreme  care.  He  thus  had  all  the  means  of  ascertain- 
ing the  power  absorbed  by  the  brake,  the  quantity  of  water,  and  its 
rise  in  temperature.  The  mechanical  equivalent  of  heat,  as  found 
by  Rowland,  is  now  generally  admitted  to  be  778  foot-pounds  per 
Fahrenheit  unit.  This,  in  metric  measurement,  is  equivalent  to 
42683  kilogramme-meters  per  calorie.  The  mean  of  six-brake  ex- 
periments made  by  the  professor  works  out  at  42722  kilogramme- 
meters,  or  higher  than  the  tirst  figure  by  a  tenth  of  1  per  cent.— a 
very  satisfactory  result.  The  mechanical  efficiency  of  the  engine  in 
these  experiments  was  88  per  cent.,  or,  in  other  words,  li  per  cent, 
of  the  total  indicated  power  was  absorbed  by  working  all  the  parts 
of  the  engine  itself. 

Experiments  relatinq  to  the  advantage  of  draining  the  steam- 
chest,  using  steam  jackets,  and  also  superheated  steam To  deter- 
mine the  consumption  ot  steam  in  pounds  of  water  per  indicated 
horse  power  hour,  the  professor  calculated  the  experimental  re- 
sults as  follows:  He  took  the  number  ot  thermal  units  actually 
used  by  the  engine  per  indicated  horse  power  per  hour.  Then  taking 
the  number  of  thermal  units  per  pound  of  steam  as  1,179,  he  obtains 
the  number  of  pounds  ot  water  per  indicated  horse  power  hour.  This 
is  the  right  method  when  it  is  desired  to  compare  the  pounds  of  water 
per  indicated  horse  power  hour  from  different  steam  engines,  and 
particularly  when  some  engines  use  superheated  and  some  saturated 
steam;  or  if  they  work  with  different  steam  pressures.  With  regard 
to  draining  the  steam  chest  or  the  steam  jackets,  the  hot  water  can 
either  be  sent  down  the  drains  to  waste  or  the  heat  in  them  utilized 
by  being  pumpf  d  into  the  boiler.  It  is,  therefore,  necessary  to  cal- 
culate separately  the  pounds  of  water  per  indicated  horse  power 
hour  in  these  two  very  different  cases,  and  this  has  been  done  in 
the  following  tables.  In  this  way  the  economy  has  been  obtained 
separately  for  each  of  these  three  great  questions,  viz.,  draining  of 
the  chest,  steam  jackets,  and  superheating  the  steam.  Engine 
working  condensing  in  all  cases  : 

Table  A. 


Consumption    of 

steam  in  lbs.  per 

Draining  ihs  hot 

Steam     in     threr 

1.  H.  P.  hour. 

water  from 

jaekes,    barrel. 

.No. 

Kind  of  Steam. 

steam  chest  or 

and   \  wo  covers 

the  bo* 

not. 

or  not. 

diained 
water 
beiUK 

The  hot 

water 
sent,  to 

wasted. 

boiler. 

I.. 

Saturated 

Not  drainins?. 

No  steam  in 

32.64 

0  OU 

steam. 

jacket?. 

!!.. 

do. 

Draining:. 

ditto 

311  J  3 

29.61 

3.. 

do. 

Not  di'aining. 

Steam  in  jackets. 

24.  i7 

21.00 

4.. 

do. 

Draining. 

ditto 

21.81 

il.lO 

fi.. 

Siipfrheated 
steam  (72  de^.  F. 
of  supei  heat  ) 

Not  draining. 

No  steam  in 

jackets. 

23.56 

0.00 

6.. 

do. 

Draininp. 

ditto 

27.06 

26  92 

7.. 

do. 

Not  draining. 

Steam  in  jackets. 

19.17 

19.16 

8.. 

do. 

Draining. 

ditto 

19  83 

19.42 

Steam  pressure,  80  lb.    Cut-off.  one-tentli.    Working,  condensiDg. 
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Table  B. 
The  economy  due  to  the  draining  of  the  steam  chest  only  is  ob- 
tained by  comparing 


2  and  I 
4  and  S 
6  and  S 
8  and  7 


Id  I  he  case  of 


'Saturated  steam  and  do  steam  id  jaclsets 

"  Fleam  in  jackets 

Superheated  steam  and  no  steam  id  jackets. 
"  "  steam  in  jackets... 


The  economy  is  part 
of  hot  water 


tieing 
wasted. 

Per  cent. 

6.87 

11.27 

-5.8? 

—  1.82 


Reiop 
utilized. 

Per  cent. 
9.29 
12.08 

—  5.33 

—  1.3i 


The  sifirn  minui  t  —  }  indicates  a  l03S  instead  of  a  gain. 


Table  C. 
Economy  due  to  using  steam  in  the  three  jackets  is  obtained  by 
comparing 


3  and  1 

1  and  2 


7  and  5 

8  and  6 


In  the  case  of 


Saturated  steam  and  not  draining  t^e  chest. 

"        '•    draining  the  chest 

Supei  heated  ateam    and  not   draining    the 

chest ;  ■;■■•.  •■. —  ;/■■••.■ 

Superheated  steam  and  drammg  the  chest . . 


Percentage  of  econo- 
my.is  as  follows,  the 
drained  water  being 


Lost 


Percen 
24.72 
28.27 

23.80 
26.72 


Utilized. 

Perc(-nt. 
26  47 
28.73 

25.02 
27.86 


Table  D. 
The  economy  due  to  superheating  only  (amount  of  superheat  72 
deg.  Fabr.)  is  obtained  by  comparing 


5  and  1 

6  and  2 

7  and  3 

8  and  4 


In  the  case  of 


Percentage  of  econo- 
my the  drained  hot 
water  being 


Lost 


Per  cent. 

No  steam  in  jackets  ami  not  draining  chest.;      21.70 

•■  "  ■'    draining  the  chesf. I      10.98 

dteam  in  jackets  and  not  drainiug  the  che.^t.       20.75 

"  "    draining  chest 8.06 


Utilized. 


Per  cent. 

0.00 

9.07 

20.16 

7.97 


Thebestexperiment  in  this  single-cylinder  engine  in  theconsump- 
tion  of  steam  was  with  .superheated  steam  of  72  degrees  Fahren- 
heit (of  superheat),  both  in  the  cylinders  and  jackets,  and  not  drain- 
ing th.  cheet,  which  resulted  in  19.45  pounds  of  steam  per  indicated 
horse  power  hour.  The  least  economical  was  with  saturated  steam 
without  jackets  and  without  drainage,  when  the  engine  used  32.6 
pound  per  indicated  horse-power  hour.  Comparing  these  two  re- 
sults, there  is  an  advantage  of  41  per  cent,  in  favorof  the  combined 
effect  of  using  superheated  steam  both  in  the  jackets  and  inside  cyl- 
inder, as  compared  with  no  jacket  and  no  draining,  and  saturated 
steam.  It  is  well  to  add  that  this  steam  engine  was  not  made  for 
greatest  economy,  but  for  educating  the  University  students  in  all 
the  practical  details  of  making  engine  tests,  taking  diagrams,  and 
accurately  recording  results— an  education  which  has  had  great 
success  at  Liege,  and  is  very  popular  with  the  'young  men. — 2'he 
Engineer.  

The  New  Torpedo  Boats. 

On  October  6th  the  contracts  for  the  new  torpedo  boats  for  the 
U.  S.  Navy  were  awarded  as  follows  :  To  the  Bith  Iron  Works, 
Maine,  two  30-knot  boats  of  230  tons  displacement  for  $23.5,C00  each  ; 
these  boats  will  be  180  feet  long,  18K  feet  beam,  ll^o  feet  deep,  5 
feet  3}^  inches  draft.  To  the  Union  Iron  Works,  one  30-knot  boat 
of  373  tons  displacement  for  $227,500  ;  it  will  be  210  feet  long,  20K 
feet  beam,  14>^  feet  deep,  6  feet  draft.  To  Wolff  &  Zwicken,  Seattle, 
two  22J-2-knot  boats  of  117  tons  displacement  for  $75,100  each  ;  these 
will  be  146  feet  long,  15>^  feet  beam,  10'^  feet  deep,  5^  feet  draft. 
To  the  Herreshoff  Manufacturing  Company  one  22>o-kuot  boat 
and  two  20-knot  boats  :  the  20-knot  boats  will  be  of  46)2 
tons  displacement  and  will  cost  $:i7,50O  each  ;  they  will  be 
100  feet  long,  123>2  feet  beam,  3J.^  feet  draft  and  850  horse-power. 
To  Columbia  Iron  Works,  Baltimore,  and  the  Charles  Hill- 
man  &  Co.,  Philadelphia,  one  20-knot  boat  each  for  $49,000  and 
$48,500  respectively.  These  two  boats  will  be  alike  and  have  65 
tons  displacement,  lOlJ^  feet  long,  12V„'  feet  beam,  i^{  feet  draft 
and  850  horse  power.  It  is  reported  that  these  20  knot  boats,  so 
much  slower  and  smaller  than  craft  of  this  character  now  built  by 
other  nations,  are  of  such  dimensions  that  they  can  be  sent  through 
the  canals  to  the  great  lakes  if  occasion  should  require  it. 


New  Equipment  on  the  Baltimore  &  Ohio  Railroad. 


On  the  occasion  of  a  recent  visit  to  the  Mount  Clare  shops  of  the 
Baltimore  &  Ohio  Railroad  we  had  the  pleasure  of  seeing  one  or 
more  engines  of  several  cla  ses  embraced  in  the  order  of  75  given 
out  .some  months  ago.  Most  of  these  engines  have  been  delivered 
now,  and  Mr.  Harvey  Middleton,  General  Superintendent  of  Mo- 
tive Power,  has  kindly  furnished  us  with  the  principal  dimensions 
of  several  classes  of  them  and  with  photogtaphs  from  which  the 
accompanying  engravings  were  made. 

The  new  passenger  engines  are  of  the  ten-wheeled  type,  and 
are  of  two  classes,  differing  from  each  other  chiefly  in  the 
diameter  of  the  drivers  and  the  size  of  the  cylinders.  The  larger 
engines  have  cylinders  21  by  36  inche?,  and  driving  wheels  78 
inches  in  diameter.  Unless  we  are  mistaken  thf  se  are  the  largest 
drivers  ever  used  in  this  country  on  tea- wheeled  engines.  The 
cylinders  and  boilers  are  large,  and  give  these  engines  great 
power.  They  are  intended  for  service  on  the  heavy  express 
trains  between  Philadelphia  and  Washington.  There  are  a  num- 
ber of  interesting  details  in  their  construct!' in,  and  we  hope  in  the 
near  future  to  illustrate  these  details  from  working  drawings.  In 
the  meantime  we  present  an  engraving  from  a  photograph  which 
gives  an  idea  of  their  handsome  appearance.  The  leading  dimen- 
sions of  the  two  classes  of  engines  are  as  follows  : 

21-INCH    BY    26-lNCH    AND    30-INCH   BY    26  INCH,    TEN-WHEELED  PAS- 
SENGER ENGINES  BUILT    FOB  THE  B    &  O    R.  R.    BY  THE 
BALDWIN   LOCOMOTIVE  WORKS. 

Type  and  number  ordered Ten  wheel 

Wimple  or  compound .. 

Total  wtieel  base 

Kigid  wheel  base      

Total  wheel  base  of  engine  and  tender.. 

Total  length  of  engine  and  tender 

Diameter  of  cylinders 

Stroke  of  piston  

Diameter  of  piston  rods 

Size  of  steam  ports — 

Size  of  exhaust  ports 

Greatest  travel  of  slide  v alves 

Outside  lap  of  slide  valves 

Lead  of  slide  val  ves  in  full  stroke 

Diameter  of  driving  wheels,  outside,  . . . 

Kind  o(  truok  wheels  

Diameter  of  truck  wheels 

Size  of  driving  axle  journals 

Size  of  truck  axle  journals 

Size  of  main  cranK  pin  journals 

Deecription  of  boiler 

Diampcer  of  boiler  at  smal  est  ring 

Material  of  boiler  

Thickness  of  plates  in  boiler  barrel 

Thickness  of  plates  in  firebox  shell 

Thickneas  of  pl.*tes  in  sides,  back  end 
and  crown  of  tirebox 

Thic>«nes3  of   plates  in  front  and  back 
tube  sheets 

Kind  of  horizontal  seams 

Kind  of  circumferential  seams 

Material  of  tubes 

Number  of  tubes 

Outside  diameter  of  tubes       

Leni,  ih  of  lubes  over  tube  sheets... 

Inside  length  of  firebox 

Inside  width  of  firebox 

Depth  of  firebox  from   crown  sheet   to 
bottom  of  mud  ring 

Water  spacee,  sides  and  back  

Water  spaces,  front 

Crown  plate    stayed  with  (one  X-ir  n 
front,  bolts  If^  diameter) 

Diameter  of  dome. .. .     

Height  of  dome  (from  top  of  raill 

Steam  pressure,  pounds        

Kind  of  grate , 

Urate  surface,  square  feet . . 

Heating  surface  of  firebox,  square  feet.. 

Heating  surface  o.  tubes,  square  feet.... 

Total  heating  surt.ice.  square  feet 

Height  from  top  of  rail  to  top  of  smoke- 
stack  

Tires,  kind  and  make  (Standard) 


Single  Ex 

24  ft.  6  ID. 

13  ft.  8  in. 

51  It.  8M  in. 

61  ft.  9  in. 

21  in. 

26  in. 

31^  in. 

19  in.  by  1?^  in. 

19  in.  by  2%  in. 

6  m. 

1  in. 

ic  in. 

78  in. 

Wrought  center 

3SiD. 

8  in.  by  10  in. 

5  in.  by  10  in. 

6  in.  by  6  in. 
Wag.  top 

60  in. 
Steel 
%in. 
A  in. 


pansi^n 

24  ft.  6  in. 

13  ft..  8  in. 

51  ft.  8I4  in. 

61  ft.  9  in. 

20  in. 

26  i   . 

smn. 

19  in.  bv  IK  in. 

19  in.  by  2'>4  in. 

6  in. 

1  in. 

V.  in. 

68  in. 

Wrought  center 

30  in. 

8  in.  by  HI  in. 

5  in.  by  10  in. 

6  in.  by  6  in. 
Wag.  top 

60  in, 
.■^leel 
%io. 
Tc  in. 


%  in.  ,'3  in.  %  in.  /,;  in. 


K>in. 

Bute 

Double  riveted 

Iron  No.  12  w.  g. 

231 

2^:iin. 

14fi.7Uin. 

120%  in. 

41  in. 

F.73J^in.  B.  61. 
3 
4 

Radial  stays 

31^ 
14  ft.  9  in. 

190 

Rocking 

34.27 

215  2 

1,978.52 

2.193  72 


15.0  in. 
Steel 


ii  in. 

Butt 

Double  riveted 

Iron  No.  12  w.  g. 

231 

2>-4  in. 

14  ft.  71.,  in. 

liU%  in. 

41  in. 

F.  73K'  in.  B.  61 
3 
4 

Radial  stays 

31U'. 

14  ft.  4  in. 

190 

Hocking 

34.27 

215.2 

1,978.52 

2,103.72 

14.7  in. 

Steel 


Tender. 


Wheels 

Axles 

Size  of  axle  journal 

Water  capacity  of  tank 

Frames,  wood  or  metal  

Breakbeaiiis,    kind    and    make    (Nai'I 

hollow) 

Break  heads  and  shoes,  kind  and  make 


36 

Steel 
4V4  bj  8 
3.500 
Wood 


33 
Steel 
4!4  by  8 
3,5110 
Wood 


2)^  in.  214  in. 

Mall,  head    Cast  iron  shoe 


Details  of  Equipment. 

Guides  and  crossheads,  type  aod  metal 

Two  bar  type  iron  tC.  H.)  guides,  cast  steel  crnsshead 

CoDoectJDg  rods Steel,  parall  I  rods  1  sectioD,  solid  ends 

Bralies Westinghouse-American  outside  equalized 

Lubricators Nathan  S.  F.  Nathan  S.  F. 

Injectors No.  10  Metropolitan    No.  10  Metropolitan 

Valves  Thiee  Ui  ale  Muffled,  2H  in. 
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Gages  Two  Crosby  t bermoslatic 

SpriDKS  B.  L.  W. 

Headlights ISin.sq. 

Special  devices. Compressed -air  signal;  Leach  tandem; 
Gold  Sleara  Heating  device;  Gould  coupler. 

In  the  construction  of  all  of  these  engines 
there  are  a  number  of  details  of  interest.  One 
feature  that  should  not  be  overlooked  is  the 
manner  in  which  the  frames  are  braced.  In 
engines  whose  boilers  project  through,  or  nearly 
through,  the  cab,  the  foot-plate  is  conspicuous 
bf  its  absence,  or  is  at  best  a  comparatively 
short  affair.  The  long  foot-plate  undoubtedly 
does  much  to  prevent  working  of  the  frames, 
particularly  in  a  longitudinal  direction,  and 
yet  when  the  long  foot-plate  is  omitted  noth- 
ing takes  its  place  in  bracing  the  frames  against 
iii'  "lendency  to  a  racking  motion  of  this  kind. 
The  c^  Under  saddles  alone  must  resist  the 
strain,  and  the  mechanical  department  is  of 
the  opinion  that  herein  is  a  partial  explantion 
of  the  trouble  with  loose  cylinder  fastenings 
and  fractured  saddles.  To  remedy  these  trou- 
bles the  new  engines,  and  also  such  engines  as 
go  through  the  shops  for  heavy  repairs,  are 
provided  v'th  wide  and  heavy  plates  extending 
iCJoss  the  frames  at  some  convenient  point.  In 
the  new  consolidation  engines  they  are  placed 
on  top  of  the  frames  immediately  back  of  the 
cylinder  saddle  and  are  20  inches  wide  in  the 
middle  and  24  inches  wide  at  the  ends.  They 
lip  down  over  the  frame  inside  and  outside 
and  are  solidly  bolted  into  position.  In  the  case 
of  Bome  10-.vheeled  engines  being  repaired  in 
the  shops  the  plates  were  placed  across  the 
frames  at  a  point  about  midway  between  the 
cylinder  saddle  and  firebox.  Their  exact  loca- 
tion is  of  course  a  matter  of  convenience  and 
clearance  of  other  parts  of  the  engine.  Some 
of  the  new  consolidations  also  have  several 
heavy  ribs  on  the  outside  of  the  saddles. 

The  guide-blocks  on  the  consolidations  each 
have  three  bolts,  or  one  more  than  usual,  mak- 
ing a  very  secure  fastening.  The  parallel  rods 
all  have  solid  ends  except  the  front  ends  of  the 
front  rods,  where  straps  are  used,  as  the  cross- 
head  would  have  interfered  in  the  removal  of  a 
solid  end  rod. 

Considerable  care  has  been  exercised  in  all 
the  engines  to  have  the  cab  fixtures  convenient 
to  the  men,  and  the  interiors  of  the  cabs  look 
very  comfortable.  The  fireman  has  a  steam 
gage  for  his  own  use,  the  face  of  which  is  ex- 
posid  thiough  an  opening  in  the  back  of  the 
cab.  The  fronts  of  the  cabs  a'e  cast  iron,  from 
the  boiler  to  the  doors  and  windows. 

The  tanks  have  large  filling-holes,  that  avoid 
the  necessity  of  stopping  exactly  opposite  a 
water  station.  The  opening  is  4  feet  long  and 
1  foot  wide,  and  is  placed  the  long  way  across 
the  tank.  The  water-spout  can  thus  be  at  con- 
siderable of  an  angle  and  yet  deliver  water  inio 
the  tank.  There  are  a  number  of  other  features 
of  the  10-wheeled  engines,  to  which  we  will 
call  attention  when  we  publish  the  detail 
drawings. 

On  most  roads  the  problem  of  counter- 
balancing engines  refuses  to  remain  settled,  and 
if  the  mechanical  department  grapples  with  it, 
and.  as  they  think,  vanquish  it,  the  obsequies 
are  hardly  over  before  its  ghost  appears.  No 
matter  how  good  the  rules  adopted  and  the 
precautions  exercised,  it  seems  as  if  some  vio- 


AND  RAILROAD  JOURNAL. 


291 


lations  of  the  practice  of  the  road 
will  remain  to  be  discovered  from 
time  to  time.  On  this  road  they 
recently  took  the  wheels  out  from 
under  some  modern  passenger 
engines  and  found  the  axle  jour- 
nals smooth  and  apparently  in 
good  condition,  but  eccentric  with 
the  remainder  of  the  axle  by  as 
much  as  three-sixteenths  of  an 
inch  in  the  worst  cases.  The  tires 
were  also  in  bad  shape,  and  upon 
examining  the  back  pair  of  driv- 
ers they  found  that  the  builder'; 
had  balanced  all  the  revolving, 
and  from  12  to  47  pounds  moie 
than  all  the  reciprocating,  weights 
for  those  wheels.  Unfortunately 
the  main  wheels  had  been  removed 
from  their  axles  by  the  time  this 

discovery  was  made,  and  it  is  not  known  whether  or  not  they 
were  short  of  balance.  But  this  is  an  illustration  of  the  necessity 
of  extreme  vigilance  in  following  out  the  details  of  counter- 
balancing, if  correct  practice  is  to  be  obtained. 

The  consolidation  engines  built  for  the  company  are  of  two 
sizes.  The  larger  of  these  is  shown  in  Fig  1,  and  has  cylinders  32 
inches  by  28  inches.  The  smaller  engines  have  cylinders  21  inches 
by  26,  and  resemble  the  larger  engines  so  much  in  general  appear- 
ance that  we  have  omitted  the  photograph  of  the  smaller.  The 
smaller  engines  do  not  have  the  second  small  steam  dome  seen  in 


T.'Ial  \\"l,  115  000  lbs. 

Diagram  of  21  by  26-lnch  Ten-Wheeled  Engine-Baltimore  &  Ohio  Railroad, 

Diameter  of  boiler  at  smallest  ring  64  inches 

Material  of  boiler Park  Bros.,  steel 

Thickness  of  plates  in  boiler  barrel i^-.  inches  and  %  inches 

Thickness  of  plates  in  firebox  shell %  inches 

Thickness  of  plates  in  sides,  back  and  crown  of  firebox %  and  ,',;'  inches 

Thickness  of  plates  in  front  and  back  tube  sheets >i.lnch 

Kind  of  horizontal   seam  • Butt  with  double  welt 

Kind  of  circumferential  seams double  riveted 

Material  of  tubes Iron 

Number  of  tubes 248 

Oaiside  diameter  of  tubes 2!4  Inches 

LenKth  of  tubes  over  tube  sheets 14  feet  9  inches 

Inside  length  of  firebox 115  inches 

Inside  width  of  firebox 41  inches 

Depth  of  firebox  from  orown  to  bottom  of  ring 67  ,'d  to  69  ,\;  icches 

Water  spaces,  sides  and  back 3  inches 


22  by  28-Inch  Condsolidatlon  Engine  for  Baltimore  &  Ohio  Railroad— Built  by  the  Cooke  Locomotive  and  Machine  Company- 


Fig.  1,  otherwise  they  look  about  the  same  except  for  the  matter  of 
size.  Both  classes  are  powerful  engines,  &s  wilJ  be  seen  from  the 
following  dimensions  of  engines  built  by  the  Cooke  and  Rich- 
mond companies: 

22-INCH  BY  28-INCH  CONSOLIDATION   ENGINES  BUILT  FOR  B.  &  O.  R.E. 
BY  COOKE  LOCOMOTIVE  AND  MACHINE  CO. 

Type  and  number  ordered consolidation,  10 

Total  weight  in  working  order 166.000  pounds 

Total  wheel  base 23  feet  2  inches 

Rigid  wheel  base 15  feet 

Total  wheel  base  of  engine  and  lender 51  feet  7  inches 

Total  leugih  of  engine  and  tender  over  all 61  feet  3  inches 

Diameter  of  cylinders 22  inches 

Stroke  of  piston  28  inches 

Size  of  si  earn  pons 20  inches  by  1%  inches 

Size  of  exhaust  ports •■ 20  inches  bySVj  inches 

Greatest  travel  of  slide  valves . .   . 6  inches 

Outside  lap  of  slide  valves !g  inch 

Lead  of  slide  valves  in  full  stroke t):  inch 

Diameter  of  driving-wheels,  outside .54  inches 

Kind  of  truck  wheels 3U-inch  steel-tired,  wroughl-iron  spoke  center 

Size  of  driving-axle  journals S^j  inches  by  10 }i  inches 

Size  of  truck-axle  journals 5  inches  by  8%  inches 

Size  of  main  crank  pin  journals,  main  rod 6H  inches  by  6  inches 

parallel  rod 6H  by  5?^  inches 

Description  of  boiler wagon  top 


Water  spaces,  front...   .  4  inches 

Crown  plated  stayed  with  crown  bars 

Diamater  of  dome  inside 30  inches 

Steam  pressure,  pounds 180 

Kind  of  grate RockiBg 

Grate  surface,  square  feet 37.75 

Heating  surface  of  firebox,  square  feet 182.5 

Heating  surfaee  of  tubes,  square  feet 2,155.0 

Total  heating  surface,  square  feet 2.337.5 

Height  from  top  of  rail  to  top  ol  smokestack 14  feet  7  inches 

Tires Standard  Steel  Company's 

Guides  and  crossheads Guides  steel,  crossheads  steel,  alligator  style 

Connecting  rods Channeled  todies 

Brakes Westinghuuse  :  A  merican  driver  brakes 

Lubricators Nathan  triple 

Injectors Monitor  No.  10 

Valves Richardson  balanced 

Gages 8}^  inch  Crosby 

Springs        Pickering 

Headlight Kelly,  18-inch,  wilh  B.  &  O.  frame  for  numbers 

Special  devices Coale  3-inch  muffled  safety  valves 

Tender-. 

Wheels 33-iuch  chilled 

Axles Sttel 

Size  of  axle  journals 4)4  inches  by  8  inches 

Water  capacity  of  tank,  gallons 4,000 

Frames,  wood  or  metal Wood 

Brake  beams National  hollow 

Brake  heads  and  ihoeB Chriatie 
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21-INCH  BY    26-lNCH  CONSOLIDATION  ENGINES,  BUILT    FOR    B.    &   O. 
R.   R.,   BY   RICHMOND  LOCOMOTIVE  WORKS. 

Tipe  and  number  ordered. Consolidation.  2.1 

Weight  on  drivers 131  0(HJ  pounds 

Weight  on   trucks 14.30(1  pounds 

Total  weight  in  working  order ..  . 115.3(J0  pounds 

Total    wheel  base  of  engine 23  feet  2  inches 

Rigid  wheel  base 15  feet  2  inches 

Total  wheel  base  of  engine  and  tender .il  feet  2  Inches 

Total  lengl  h  of  engine  and  tender  over  all 61  feet  7  inches 

Diameter  of  cylinders 21  inches 

Stroke  of  piston  26  inches 

Kind  of  piston  packing Cast  iron  rings 

Size  of  steam  ports 18  inches  by  1%  inches 

Size  of  e.xhaust  ports 18  inches  by  3  inches 

Greatest  travel  of  slide  valves o%  inchf  s 

Outside  lap  of  slide  valves •?:^-inch 

Lead  of  slide  valves  in  full  stroke flinches 

Diameter  of  driving  wheels,  outside 50  inches 

Kinu  of  truck  wheels        Standard  plate,  steel  tired 

Size  of  driving  axle  journals 7^  inches  bv  9  inches 

Size  of  truck  axle  journals 5  inches  by  8H  inches 

Size  of  main  crank  pin  journals 694  inc  hes  by  5!4  inches 

Description  of  boiler Crown  bar,  wagon  top 

Diameter  of  boiler  at  smallest  ring 60  inches 

Material  of  boiler Steel 

Thickness  of  plates  in  boiler  barrel ,°u  inches  and  %  inches 

Thickness  of  plates  in  firebox  shell i^,i  inches 

Thickness  o£  plates  in  sides,  back  and  crown  of  firebox ^  and  ,"„  inches 

Thickness  of  plates  in  front  and  back  tube  sheets H  inch 

Kind  of  horizontal  seams Double  riveted  butt 

Kind  of  circumferential  seams Double  riveted  lap 

Material  of  tubes Charcoal  iron 

Number  of  tubes 221 

Outsi  le  diameter  of  tubes 2ki  inches 

Length  of  tubes  over  lobe  sheets 13  feet  8  inches 

Inside  length  of  firebox 10  feet 

Inside  width  of  firebox Zi%  inches 

Depth  of  firebox  from  crownsbeet  to  bottom  of  mud  ring 

6  feet  IDS*  inches  front,  5  feet  11  inches  back 

Water  spaces,  sides  and  back 3  inches 

Water  spaces,  front 4  inches 

Crown  plate  stayed  with Cr&wn  bars 

Diameier  of  dome 31  inches 

Steam  pressure,  pounds 165 

Kind  of  grate Rocking  bar 

Grate  surface,  square  feet 28.64 

Heating  surface  of  firebox,  square  feet 173 

Heating  surface  of  tubes,  square  feet 1,779 

Total  heating  surface,  square  feet 1.952 

Height  from  top  of  rail  to  top  of  smokestack 14  feet  3!^  inches 

I'eiidcr. 

Tender  wheels Cast-iron  chilled,  33  inches  diameter 

Tender  axles Steel 

Size  of  tender  axle  journals 4H  inches  by  8  inches 

Water  capacity  of  tank,  gallons  3,500 

Equipment, 

Tires,  kind  and  make 4  flanged  4  plain,  Midvale 

Tender  wheels,  kind  and  make Cast-iron  chiLed,  ensign 

Tender  frames,  wood  or  metal White  oak 

Tender  capacity Coal,  6  tons;  water.  3,500  gallons 

Tender  brake  beams,  kind  and  make National  Hollow,  2^  ii  ches 

Tender  brake  heads  and  shoes Cast-iron  Christie 

Boiler "Carbon"  steel 

Firebox (Between  frames)   "Carbon"  steel 

Draft  appliances Adjustable  dampers,  brick  arch,  deflector  and  nett'g 

Guides  and  crosshead,  type  and  metal Two  bar  steel,  H-crosshead 

Connecting  rods,  metal Steel 

Brakes,  type Westinghouse;  American  driver  brakes 

Lubricators,  make Nathan  triple  sight  feed 

Injectors,  make Monitor  No.  10 

Valves,  make Richardson  balanced 

Gages,  make Ashcroft 

Springs,  make A.  French  Spring  Compa  y's 

Headlight,  make Rochester  Headlight  Company,  B.  &  O  standard 

Sanding  device Leach's  sanding  device 

Boiler  covering Asbestos  cement  lagging 

We  show  in  the  next  column  drawings  of  a  brake  rif<giug 
which  the  Baltimore  &  Ohio  is  using  ou  some  of  its  new  passenger 
cars  and  which  is  now  the  company's  standard  construction.  The 
operating  department  has  for  some  time  desired  an  improvement 
upon  the  commm  foundation  brake,  by  which  it  would  be  possi- 
ble to  apply  the  hand  brakes  independently  of  the  air  brakes.  It 
has  been  found  that  when  a  car  was  set  out  at  a  junction  point 
or  division  terminal,  it  was  usually  switched  on  to  the  siding,  and 
the  air  brakes  set.  This  put  a  tens'on  on  the  hand  brake  chain 
and  that  brake  ccJUld  not  be  set ;  consequently,  it  was  left  with 
the  air  brakes  on,  as  there  was  no  time  to  bleed  them  and  set  the 
hand  brake.  If  the  car  stood  for  any  length  of  time  the  air 
leaked  oft  and  the  car  would  be  in  danger  of  being  blown  onto 
the  main  line  or  running  on  to  it  by  gravity.  Rules  might  be 
issued  to  the  trainmen  to  prevent  cars  being  left  in  this  condition, 
but  obedience  to  them  would  cau.se  delays,  and  therefore  the  rig- 
ging shown  was  gotten  up. 

It  will  be  noticed  that  the  cylinder  levers  are  connected  by  rods 
to  the  levers  A  A,  and  that  the  latter  are  connected  to  the  truck 
levers.  These  are  the  only  levers  and  connections  needed  for  the 
air  brake.  The  rods  from  the  hand  brakes  do  not  connect  to  the 
levers  A  A,  as  in  ordinary  construction  ;  on  the  contrary  the 
ends  of  these   levers  are  secured  to  fulcrums  on  the  car  frame. 
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and  the  application  of  the  air  puts  no  strain  on  the  brake-staffs, 
The  levers  B  B  come  into  service  only  when  the  hand-hrakes  are 
used.  One  end  of  each  is  connected  to  a  brake-staff  and  the 
other  ends  are  attached  by  chains  to  the  levers  A  A.  They  are 
also  connected  to  each  other  by  a  long  "middle  connection."  The 
chains  between  A  and  B  becomes  slack  when  the  air  is  applied, 
and  if  the  band-brakes  alone  are  put  on  the  slotted  connections 
C  C  permit  the  levers  A  A  to  move  without  disturbing  the  air- 
brake piston.  It  will  readily  be  seen  that  if  a  car  is  set  out  on  a 
siding  and  brought  to  rest  with  the  air  brakes,  the  train  men  can 
set  the  hand  brakes  in  addition,  and  leave  the  car  vpith  the  as- 
surance that  when  the  air  leakes  off  it  will  still  be  firmly  held  by 
the  hand  brakes. 


Car  Heating  by  Steam.' 


BY    MR.    R.   M.   DIXON. 

An  inquiry  among  those  having  charge  of  equipment  on  cars 
shows  that  success  of  steam  beating  is  almost  universal,  so  (ew 
troubles  occur.  There  seems  to  be  but  tew  instances  on  any  road 
during  entire  seasons,  and  almost  all  trouble  can  be  either  traced 
to  lack  of  steam  circulation  in  the  train  pipe,  or  to  insufficient 
attention  to  the  drips  or  traps.  Cars  cut  out  of  trains  sometimes 
have  pipes  freeze,  but  this  is  always  due  to  neglect  in  opening 
drainage  valves- 
Train  pipes  as  used  for  all  couplers  should  have  their  ends  con- 
form to  the  Master  Car  Builders'  position  f c  r  direction  and  location. 
It  is  well  to  bear  in  mind  in  placing  them  that  the  tendency  of  the 
ends  of  cars  is  downward,  and  as  thecouplers,  if  hanging  uncoupled, 
will  almost  strike  the  switch  tracks  and  crossings,  the  end  of  the 
train  pipe  should  be  placed  above  rather  than  below  the  standard 
position.  The  train  pipe  should  drain  from  the  point  where  the 
car  supply  is  taken  olf  to  its  ends.  If  it  cannot  be  done  and  keep 
the  train  pipe  below  the  floor  sheathing,  then  a  first-class  plan  is  to 
run  it  between  the  car  sills  and  above  the  sheathing.  In  such  a 
place,  covering  but  Js  inch  thick  will  suffice;  while  if  below  the 
sheathing,  covering  1  inch  thick  is  advisable.  The  arrangement  of 
the  train  pipe  above  the  sheathing  is  standard  on  some  roads,  and 
it  has  much  to  recommend  it. 

Such  train-pipe  cocks  should  be  used  as  are  readily  understood 
on  sight.  There  is  but  little  time  to  study  out  a  system  when  a 
train  is  ready  for  service,  and  experience  teaches  that  train-pipe 
cocks  are  the  part  of  the  equipment  most  difficult  to  understand. 
In  service  all  train-pipe  cocks  but  one,  the  rear  one,  are  to  be  open, 
and  in  cold  weather  the  rear  one  should  be  open  enough  to  let  just 
a  little  steam  escape  through  it  so  as  to  maintain  a  circulation  of 
steam  throughout  the  train  pipe,  whether  or  not  the  rear  cars  are 
using  steam. 

The  covering  should  be  well  applied  to  the  train  pipe  ;  otherwise 
it  will  not  stay  on.  Instances  can  be  cited  where  the  covering  has 
remained  in  place  but  a  short  time,  and  more  than  one-half  the 
train  pipe  become  exposed  and  in  condition  to  cause  more  conden- 
sation than  all  the  radiating  surface  in  the  car. 

As  to  the  amount  of  direct  steam-radiating  surface  in  a  car,  ex- 
perience has  led  to  the  use  of  two  2-inch  standard  iron  pipes  along 
each  side.  This  is  somewhat  below  what  heating  engineers  would 
figure  as  necessary  to  keep  the  cars  warm  in  zero  weather  ;  but  as 
more  has  been  found  very  excessive  for  moderate  weather,  a  sort  of 
compromise  has  resulted.  The  only  way  to  satisfactorily  warm 
cars  by  direct  steam  in  all  kinds  of  weather  is  to  have  appliances 
that  will  permit  of  varying  the  amount  of  radiating  surface  into 
which  steam  is  supplied,  and  so  approximate  to  a  suitable  heating 
surface  to  meet  the  conditions  existing.  Such  a  arrangement  also 
permits  of  quickly  heating  cold  cars,  without  overheating  them 
when  warm. 

All  valves  and  fittings  placed  inside  of  the  cars  should  be  heavy, 
and  not  liable  to  leak  or  have  the  bonnets  come  oSf  when  opening. 
The  valves  should  have  their  use  cast  plainly  on  the  handles. 

For  direct  steam,  an  automatic  trap  for  discharging  the  conden- 
sation is  not  necessary,  nor  desirable.  The  amount  of  condensa- 
tion to  be  discharged  after  a  car  is  warmed  varies  but  little,  and 
any  increase  or  decrease  of  condensaaiou  is  in  the  same  direction 
as  the  change  ia  steam  pressure  within  the  radiating  pipes.  There- 
fore, an  orifice  adjusted  to  take  care  of  the  condensation  at  any 
pressure  will  discharge  a  greater  amount  of  condensation  when 
there  is  a  greater  pressure  to  expel  it. 

•From  a  paper  read  before  the  New  York  Railroad  Club,  Oct.  15, 1896. 


Angle  valves  are  usually  used  for  drip  valves,  and  in  many  cases 
have  been  so  arranged  as  to  prevent  their  being  entirely  closed. 
Experience  has  taught  that  it  is  better  not  to  so  arrange  them.  A 
very  simple  and  safe  method  of  adjusting  the  drip  valves  properly, 
given  by  Mr.  A.  M.  Waitt,  is  to  touch  the  band  to  the  drip  valve, 
and  if  the  hand  can  be  borne  on  it  and  it  is  warm,  it  is  all  right. 
If  it  is  so  hot  that  it  burns,  it  is  too  far  open  ;  and  it  cold,  it  needs 
to  be  opened  a  little. 

With  hot-water  circulating  systems  for  distributing  the  heat 
throughout  the  cars,  the  regulation  of  the  temperature  is  quite 
easy,  and  the  heat  can  be  carried  to  various  parts  of  the  car  with- 
out the  multiplication  of  drips  for  the  condensation  that  is  re- 
quired for  direct  steam. 

It  is  desirable,  in  conjunction  with  water-circulating  systems,  to 
use  some  kind  of  a  device  for  discharging  the  condensation,  which 
device  shall  be  in  a  degree  automatic.  The  rate  of  condensation  is 
quite  variable,  and  generally  the  drip  is  located  under  the  car, 
where  it  cannot  receive  close  attention.  If  not  automatic  and 
adjusted  to  discharge  sufficiently  while  heating  the  circulating 
water  and  raising  the  temperature  of  the  car,  it  will  be  too 
much  open  after  the  water  is  hot  and  the  car  warm,  and  much 
steam  will  be  wasted,  causing  not  only  loss  of  steam,  but  damage 
to  car  floors  and  varnish,  as  well  as  annoyance  around  the  cars. 

The  following  set  of  rules  for  handling  steam  equipment  may  be 
found  reliable,  especially  if  supplemented  by  a  description  of  the 
svstem  in  use,  and  modified  as  the  system  may  require. 

RULES    FOR     HANDLING    STEAM-HEATI.NG     EQUIPMENT— MAKING    DP 

TRAINS. 

When  a  train  is  made  up,  all  steam  hose  should  be  coupled,  and 
all  the  cocks  in  the  steam  train  pipe  the  whole  length  of  the  train 
should  be  opened. 

When  signal  is  given,  steam  should  be  turned  on  at  the  cab,  not 
to  exceed  f>5  pounds,  and  allowed  to  blow  through  the  entire  length 
of  the  steam  train  pipe. 

After  steam  issues  at  the  rear  end  of  the  train  pipe,  the  rearcock 
of  last  car  should  be  closed,  and  reducing  valve  in  cab  set  to  40 
pounds  pressure.  If  more  than  eight  cars  are  in  the  train,  add  5 
pounds  for  each  additional  car.  In  very  cold  weather  the  rear  train- 
pipe  cock  should  be  left  open  enough  to  allow  a  little  steam  to  pass 
and  escape  through  the  rear  coupling. 

REGULATION  OK  TEMPERATURE. 

To  heat  cars,  open  steam  inlet  valves  on  each  car;  and  when  live 
steam  appears  at  the  drips,  set  each  drip  so  that  a  little  steam 
escapes  with  the  water.  If  a  trap  be  used,  see  that  it  is  adjusted  to 
allow  a  littie  steam  to  escape  with  the  water. 

Frequently  examine  traps  and  drip  valves  to  see  that  they  are 
operating  properly.  They  should  be  as  hot  as  can  be  borne  by  the 
hand.  If  cooler,  or  cold,  they  should  be  opened  a  trifle;  or  if  too 
hot,  or  steam  is  blowing,  closed  a  little. 

Never  close  steam  inlet  valves  entirely  without  first  opening  drip 
valves  or  blow-off  valve,  and  allow  water  to  blow  out  before  closing 
steam  inlet  valve. 

When  steam  is  required  on  this  car  again,  open  steam  inlet  valve, 
and  afterwards  close  drip  valves  or  blow-off  valve. 

CHANGING    ENGINES. 

When  approaching  stations  where  engines  are  to  be  changed,  or 
terminals  where  cars  are  to  be  laid  up,  five  minutes  before  arriving 
at  such  stations  the  rear  train-pipe  cock  must  be  opened  wide,  and 
before  coming  to  a  stop  at  such  stations  the  engineer  must  shut  ofl 
steam  at  boiler  valve.      Do  not  use  reducing  valve  for  this  purpose. 

If  engines  are  to  be  changed,  trainmen  must  satisfy  themselves 
that  steam  is  shut  ofl  at  engine  before  uncoupling  cars. 

In  freezing  weather,  it  cars  are  to  be  laid  up,  or  stand  thirty  min- 
utes after  engine  is  uncoupled,  the  hose  throughout  the  train  must 
be  uncoupled,  and  all  drip  valves  or  blow-off  valves  opened. 

The  greatest  expense  of  maintenance  of  steam  equipment  is  the 
renewal  of  the  coupling  hose.  The  following  set  of  specifications 
and  rules  for  testing  are  reasonable,  and  have  been  found  to  give 
good  results.  At  least  one  per  cent,  of  each  lot  of  steam  hose  should 
be  tested  : 

Samples  selected  at  random  from  each  invoice  must  deflect  5  inches 
for  each  24-inch  length  for  a  pull  of  not  more  than  any  shown  in 
the  following  table  : 

Steam  at  4.5  pounds  to  60  pound spressure  to  .be  on  hose  10  hoiiVs 
and  oft  14  hours  of  each  day. 

Maximum  allowable  pull  to  deflect  5  inches. 

—During  test  of  two 

Before  test. weeks.— ^ 

Cold.  Hot.  Cold.  Hot. 

13i-inch  hose..  45  ounces.        35  ounces.  55  ounces.        45  ounces. 

l^i-inch  hose..  60  ounces.       50  ounces.  75  ounces.        70  ounces. 

After  the  test  the   tube  must  be  in  good  condition,  and  the  hose 

must  not  have  increased  in  outside  diameter  more  than  10  per  cent. 

All  hose  to  be  smooth,  uniform  and  well  finished.    . 


Governor  Morton  of  New  York  has  decided  not  to  approve  of 
the  report  of  the  committee  recommending  the  adoption  of  the 
Savage  gun  for  the  State  militia.  He  exonerates  the  committee 
from  the  charges  brought  against  it  by  disappointed  competitors 
and  states  that  the  report  of  the  committee  appears  to  be  un- 
biased. His  decision  is  based  on  the  ground  that  the  expenditure 
for  the  guns  ($300,000)  is  not  warranted,  as  the  United  States 
government  is  contemplating  arming  all  the  militia  with  Spring- 
field rifles.  The  Governor  has  also  learned  that  there  is  some 
doubt  as  to  a  high-grade  magaziae  rifle  being  necessary  for  such 
a  body  of  troops  as  the  State  militia. 
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A  noteworthy  event  in  the  progress  of  the  horseless  carriage  is 
announced  in  c'ispatches  from  London.  A  company  operating 
nearly  1,000  omnibuses  in  that  city  is  going,  it  is  said,  to  put  into 
service  in  November  100  new  motor  "buses."  in  which  elrctricity 
will  take  the  place  of  horses.  The  dispatch  says  that  300  more 
motor  omnibuses  will  go  into  service  in  January.  If  this 
is  true — we  must  admit  we  doubt  it — and  the  selection  of 
the  style  of  driving  machinery  is  wisely  made,  the  experience 
gained  should  go  far  toward  deciding  the  immediate  future  of 
the  horseless  carriage.  If  motor  omnibuses  can  be  successfully 
operated  in  the  crowded  streets  of  London,  others  will  have  faith 
to  push  the  development  of  this  type  of  vehicle. 


The  labor  involved  in  the  preservation  of  information  contained 
in  technical  journals  is  serious  enough  to  make  every  one  who 
systematically  files  such  data  eager  to  adopt  shorter  and  easier 
methods.  The  most  novel  method  we  have  heard  of  is  that  of 
photographing  articles  of  value  and  filing  the  photos.  All  that 
is  necessary  is  to  have  a  small  camera  on  your  desk,  and  when  an 
article  is  to  be  copied  the  camera  is  turned  on  it,  you  press  the 
button  and 'tis  done.  This  sounds  well  but  unfortunately  that  is 
not  the  end.  Visions  of  a  dark  room  float  before  us.  and  w^  see 
an  individual  bending  over  a  developing  tray  and  occasionally 
cussing  at  a  plate  on  which  a  picture  will  not  come,  or  on  which 
it  is  so  indistinct  that  he  can't  tell  whether  it  is  that  article  from 
the  American  Engineer  which  he  wished  particularly  to  save,  or 
a  page  from  "Trilby."  This  amateur  photographer  and  veteran 
collector  of  engineering  notes  after  spending  the  whole  evening 
in  the  dark  room  finally  places  the  good  plates  in  a  drying  rack  and 
retires  to  rest  in  the  small  hours  of  the  morning.  Next  day  he 
forgets  about  his  plates  and  when  he  does  think  to  examine  them 
he  finds  most  of  them  were  not  washed  properly  and  have  been 
ruined  by  "sweating"  The  inventory  of  the  first  30  plates  ex- 
posed reads  about  like  this  :  Plates  with  no  picture  at  all,  6;  neg- 
atives under-developed  and  illegible,  11 ;  negatives  out  of  focus  and 
useless,  5;  plates  spoiled  in  developing,  fixing  and  washing,  4; 
good  plates,  4.  After  studying  this  inventory  and  noting  that  the 
four  good  plates  are  the  least  important  of  the  lot,  our  amateur 
photographer  probably  decides  that  running  a  camera  is  not  as 
easy  as  it  looks  and  he  will  return  to  the  good  old  way  of  filing 
his  notes. 


The  report  that  Mr.  Yarrow,  the  well-known  shipbuilder  on 
the  Thames,  England,  is  contemplating  the  transfer  of  his 
business  to  the  continent,  has  caused  no  little  stir  in  the  indus- 
trial circles  of  Great  Britain.  It  appears  that  the  labor  problem 
has  been  the  predominant  factor  in  raising  the  question  of  re- 
moval. Engineering,  in  a  leading  editorial  on  the  subject,  says 
some  things  which  workmen  the  world  over  should  take  to 
heart.  We  quote  a  few  words  as  follows:  "Workingmen  are 
not  less  interested  in  the  state  of  affairs  revealed  by  Mr.  Yarrow's 
action  than  are  employers.  How  are  they  to  protect  themselves 
against  the  competition  of  low  wages?  We  do  not  think  that 
the  remedy  lies  in  the  reduction  of  the  rate  of  pay,  or  even  in  an 
increase  of  the  hours  of  labor.  What  is  wanted  is  a  full  recog- 
nition of  the  fact  that  a  good  day's  work  is  the  complement  of  a 
good  day's  pay.  ...  If  the  leakage  that  takes  place  in  most 
works  could  be  avoided,  half  our  commercial  difficulties  would 
disappear  at  once.  Trade  union  delegates  are  fond  cf  talking 
about  the  partnership  of  capital  and  labor,  and  therein  lies  the 
kernel  of  the  whole  matter.  If  the  workmen  would  realize  that 
out  of  every  penny  lost  to  the  firm,  three  farthings  comes  out  of 
their  pockets,  and  would  act  on  that  fact,  half  the  danger  of 
foreign  competition  would  be  at  an  end.  Idleness,  drunkenness, 
inefficiency,  insubordination,  and  the  like  have  all  to  be  paid  for 
out  of  the  'wage  fund,'  and  although  the  money  comes  through 
the  master's  hands,  yet  in  the  long  run  it  is  paidlby  the  workmen."' 
These  are  facts  which  employes  should  bear  in  mind  constantly, 
particularly  those  employed  in  a  country  like  this,  where  wages 
are  higher  than  in  other  lands.  High  wages  and  low  cost  of  pro- 
duction can  only  go  hand  in  hand  when  the  use  of  labor-saving 
machinery   is   supplemented  by  good,  conscientiouj  work  on  the 


AND  RAILROAD  JOURNAL. 


295 


part  of  the  men.  Dissipation  that  begins  Saturday  night  and  ends 
Monday  noon  or  Tuesday  morning,  not  only  causes  a  man's  wages 
to  rapidly  disappear,  but  it  entails  loss  upon  his  employer  because 
of  the  half-filled  shop  on  Monday,  the  delayed  work,  and  the  ineffi- 
ciency of  the  man  whose  mantal  and  physical  powers  are  weakened 
by  such  a  course.  Equally  real  is  the  loss  arising  from  indolence 
in  working  hours,  from  bad  work,  or  the  waste  of  supplies,  etc. 
These  losses  may  for  a  time  only  operate  to  increase  the  cost  of 
the  work  done,  but  ultimately  they  will  reduce  the  wages  of  the 
employee,  thus  placing  the  loss  where  it  belongs.  High  wages 
can  be  maintained  only  by  a  partnership  between  the  employer 
and  the  employee,  in  which  the  former  furnishes  the  best  of 
facilities  in  the  way  of  plant,  labor-saving  devices  and  competent 
superinteudeuce.  and  the  employee  contributes  the  best  work 
possible,  contributes  it  regularly,  and  adopts  peaceable  methods 
for  settling  disagreements  between  himself  and  his  employer. 


ODK  CRIPPLED  NAVY-WEAKNESS  OF  ITS  PKE'ENT  ORGANIZATION. 


The  growth  of  our  new  navy,  as  evidenced  in  its  powerful  battle- 
ships and  swift  cruisers,  is  a  source  of  pride  to  the  American  peo- 
ple, and  it  is  with  much  satisfaction  that  they  contemplate  the  en- 
gineering skill  exhibited  in  the  design  of  these  vessels.  Unquestion- 
ably, there  is  good  reason  for  much  of  this  pride,  for  not  only  do 
the  vessels  rival  those  of  the  most  advanced  nations  in  machinery, 
guns  and  armor,  and  in  all  the  essentials  of  efficient  fighting 
machines,  but  they  have  been  created  by  a  nation  that  only  a 
decade  ago  had  no  navy  worthy  of  the  name  and  whose  magnifi- 
cent merchant  marine  of  50  years  previous  had  dwindled  to  insig- 
nificance. 

So  remarkable  has  been  the  growth  of  our  navy  that  the  fleet  which 
is  now  the  pride  of  the  American  people  is  the  wonder  of  other 
nations.  But  little  more  than  a  decade  of  modern  naval  construc- 
tion has  sufficed  to  bring  into  prominence  the  work  of  American 
naval  engineers  and  American  builders  and  manufacturers  of 
naval  structures  and  materials. 

Some  of  the  greatest  advances  in  the  construction  of  armor  are  the 
work  of  American  engineers  and  manufacturers:  the  ordnance  on 
our  vessels  is  as  good  as  that  possessed  by  any  other  nation;  the  en- 
gines that  propel  them  are  recognized  to  be  of  such  excellence  that 
a  fleet  engineer  in  the  English  navy,  after  saying  that  his  nation 
had  little  or  nothing  to  learn  from  foreign  nations  about  marine 
machinery,  added,  "  not  even  from  the  United  States";  the  boiler 
power  given  these  vessels  is  so  abundant  that  we  hear  of  none  of 
the  vexatious  failures  common  in  some  of  the  best  navies,  and  the 
advantage  which  American  men-of-war  possess  in  their  ability  to 
run  at  full  speed  over  long  distances  without  distress  to  boilers  or 
engines  is  recognized  abroad  ;  our  battleships,  while  not  the  larg- 
est, are  noted  for  the  heavy  armor  and  ordnance  carried  on  their 
displacements:  thecruisers  Columbiaaad  Minneapolis  are  the  switt- 
est  war  vessels  of  their  type  afloat;  and  in  the  new  armored  cruiser 
Brooklyn  the  United  States  government  possesses  another  vessel 
that  leads  its  type  in  speed.  Such  achievements  as  these  in  a  period 
of  little  more  than  tenyears.  are  rightly  viewed  with  pride,  although 
only  men  like  our  readers,  who  have  a  technical  knowledge  of  engi- 
neering and  industrial  enterprises,  can  fully  realize  the  extent  of 
the  progress  made. 

It  is  so  pleasant  to  view  this  side  of  our  naval  growth  that  it  is 
all  the  more  disappointing  to  turn  our  attention  to  another  and 
more  important  part  of  the  navy,  one  which  is  less  creditable  to 
us  as  a  nstion.  We  refer  to  its  personnel.  The  material  side  of 
our  navy,  represented  by  its  ships  and  their  equipment,  is  a 
bright  picture,  but  the  personnel  presents  a  picture  that  though 
brilliant  and  attractive  in  many  respects  is,  nevertheless,  sadly 
stained  and  discolored.  The  best  interests  of  the  navy  require 
that  this  picture  be  studied  with  care.  All  that  is  grand  in  the 
modern  war  vessel  has  been  given  general  publicity,  but  exceed- 
ing care  has  been  taken  that  outsiders  should  not  know  how  in- 
efficient our  navy  would  prove  in  time  of  war  through  the  weak- 
ness of  its  organization.  The  taxpayer  is  given  full  opp(ntunitv 
to  ascertain   the  qualities  of  the  ships  in  which  millions  are  in- 


vested, but  the  fact  that  these  millions  of  investment  are  endan- 
gered in  times  of  peace  and  virtually  rendered  impotent  in  war 
by  an  organization  that  reduces  to  the  smallest  possible  number 
the  all-important  staff  of  engineers,  is  carefully  concealed  from 
him.  An  efficient  navy  cannot  exist  without  good  ships,  but 
neither  can  it  exist  without  good  men,  and  though  both  are  de- 
sirable it  is  a  fact  that  "good  men  with  poor  ships  are  better 
than  poor  men  with  good  ships."  But  the  citizens  of  this  coun- 
try, ignorant  of  the  true  condition  of  the  navy  personnel,  are 
to  a  large  extent  following  in  the  footsteps  of  their  law-makers 
and  have  become  so  impressed  with  the  ships  of  the  navy  as  to 
ignore  the  necessity  of  an  efficient  and  united  body  of  officers  to 
command  them.  Thirty  years  of  comparative  neglect  of  this  the 
greatest  source  of  any  navy's  strength,  has  resulted  in  a  condi- 
tion of  affairs  in  our  own  navy  that  is  dangerous  to  the  nation 
and  practically  sets  at  naught  its  investment  in  ships. 

THE  PRESENT  SITUATION. 

Turn  from   admiration   of  our  ships  to  inquire  into  the  of- 
ficial personnel  and  regulations  of  the  navy  and  what  do  we  find  y 
Officers  who  should  be  at  peace  with  one  another  and   united   in 
their  efforts  to  advance   the  efficiency  and   effectiveness  of  the 
navy,  divided  into  warring  camps,  the  smaller  of  these  campson  the 
defensive  and  the  larger  bent  upon  the  subjugation  of  the  smaller 
to  a  condition   of  humiliation   and  degradation  !    We  find  many 
true  and  noble  men  in  all  ranks  of  the  service,  but   we  also  find 
abundant  evidence  of  ihe  existence  in  the  larger  camp  of  a  class 
or  clique  of  officers  better  versed  in  the  business  of   politics  and 
intrigue  than  of   war,  busily  engaged   in  practicing  on  land   the 
arts  of   trickery  and  political  wire-pulling  while   professing  to  be 
of  the  stuff  from  which  the  heroes  of  the  sea  are  made,  and  guilty 
of  such  gross  acts  of  oppression  and  injustice  to  their  fellow-offic- 
ers as  to  make  it  questionable  whether  they  are  not  so  utterly  de- 
void of  patriotism  and  manliness  as  to  be  unfitted   to   command 
either  in  peace  or  war  !     We  find  the  engineer  officers,  the  smaller 
of  these  warring  camps,  reduced  in  numbers   until   they  are  not 
physically  able  to  properly  perform  all   the  duties  pertaining  ro 
their  offices,  subjected  to   many  petty  annoyances,   deprived  of 
their  rights  and  humiliated   in   the  eyes  of  their  subordinates  ! 
These  engineer  officers,  highly  educated,   skilled  in   the  sciences 
and  applied  mechanics,  to  whose  abilities  we  owe  the  existence  of 
our  new  navy,  and  without  whose  services  it  could  not  be  main- 
tained or  its  ships  operated  for  a  single  day,  treated  by  line  officers 
as  if  they  were  merely  uneducated  engine  drivers  !    Line  officers 
can  be  foundassigned  to  duties  for  which^they  are  wholly  incapaci- 
tated by  training  and  education,  and  drawing  salaries  for  which 
they  give  no  adequate  return  to  the  nation  !    And  the  entire   ser- 
vice weakened  by  the  intrigues  of  men  who  have  taken  unto  them- 
selves powers  which  are  vested  in  the  people  and   the  legislators 
they  have  elected,  and  are  using  those  powers  to  limit  the  useful- 
ness of  better  men  than   themselves,  and  to  prevent  the  enlarge- 
ment and  improvement  of  the  engineering  branch  of  the  service! 
We  are  perfectly  aware  that  these  are  severe   words,  and   they 
would  never  have  been  written  if  there  was  any  liope  that  reform 
could  come  from  within  the  navy  ;  but  there  is  no  such  hope,  and 
the  treatment  which  the  clique  of  line  officers  see  fit  to  accord  to 
the  engineer  officers — and  to  other  line  officers  who   will  not  bow 
to  them — is  so  despicable  in  itself,  so  unjust  to  a  loyal  and  honor- 
able branch  of  the  navy,  and  so  injurious   to   the  service,   that  it 
calls  for  action  on  the  part  of  those  who  love   their  country  and 
desire  fair  treatment  for  those  who  serve  it,   even  if  a  condition 
of  affairs  is  made  public  that  is  humiliating.     Our  readers  have 
read    something    of  these    troubles   in    the    pages   of   this  and 
other  journals,  and  we  trust  they  will  join  in   the  protests  that 
are  now  i;oming  from  many  sources,  and  use   their  influence  to 
bring  about  a  better  state  of  affairs.    They  can   do  this   through 
their  Congressmen   and   through   the  engineering  societies  and 
other  organizations  of  which  they  are  members. 

The  Wilson-Squire  bill,  presented  before  Congress  last 
Spring,  will  come  up  again  in  the  next  session.  It  provides 
remedies  for  the  worst  evils  in  the  present  organization  of  the  navy 
personnel,  and  every  section  of  it  can  be  safely  endorsed.  Are 
the  thousands  of   men  in   the  engineering  profession  in  civil  life 
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going  to  lend  their  influence  to  bring  about  a  more  effici  nt 
organization,  and  to  righting  the  wrongs  of  their  brother  en- 
gineers in  the  nary,  or  must  the  naval  engineers  fight  unaided 
the  battle  that  has  been  forced  upon  them  by  the  line  officers? 

THE  STRENGTH   OF  THE  ENGINEER    CORPS. 

The  present  condition  of  affairs  is  traceable  to  the  introduction 
of  steam  propelling  power  and  machinery  on  board  of  the  modern 
man-of-war.  and  to  understand  the  situation  it  is  necessary  to  go 
back  over  a  period,  which,  though  short,  witnessed  prodigious 
changes  in  naval  construction  and  warfare.  In  1839,  or  only  57 
years  ago,  the  United  States  did  not  possess  a  single  war  vessel 
propelled  by  steam.  The  commanding  officers  at  that  time  if 
skilled  in  seamanship,  navigation  and  gunnery,  possessed  all  the 
technical  knowledge  necessary  in  their  positions.  Their  successors 
of  the  present  day  constitute  what  is  known  as  "  the  line."  In 
1889  Congress  authorized  the  construction  of  the  first  United 
States  war  vessel  fitted  with  propelling  engines.  This  boat  was 
the  Princeton,  built  upon  the  plans  of  Captain  John   Ericsson . 

In  the  same  year  the  construction  of  two  other  steamers 
was  authorized,  and  as  there  was  no  established  corps  of 
engineers  in  the  navy  to  design  and  construct  the  necessary 
machinery,  the  Navy  Department  appointed  the  late  Charles  W. 
Copeland  to  superintend  this  work  with  the  title  of  "Principal 
Engineer."  With  the  steam  engine  came  the  specialist;  engi- 
neers had  to  be  obtained  to  run  the  engines.  It  is  perhaps  not 
surprising  under  the  circumstances  that  the  engineers  should  be 
only  warrant  officers  and  were  below  carpenters  and  sailmakers 
in  rank,  for  the  importance  of  the  steam  propelling  machinery 
was  not  then  realized. 

Steam  power  on  war  vessels  had  come  to  stay,  however,  and,  in 
1861,  at  the  opening  of  the  Civil  War,  the  government  had  in 
commission  53  sailing  ships  and  37  steam  ships.  Comparatively 
simple  and  small  as  was  the  machinery  on  board  these  37  boats,  we 
find  there  were  174  naval  engineers  in  the  service,  while  the  line 
officers  numbered  671  for  the  b9  ships  of  steam  and  sail. 

With  the  exception  of  the  six  years  immediately  preceding  the 
war  nothing  had  occurred  in  this  period  to  change  the  status  of 
the  engineers  or  to  make  Congress  and  the  country  realize  the 
important  part  they  were  to  play  in  future  naval  operations.  But 
during  these  six  years  the  boiler  and  engine  power  in  new  vessels 
was  increased  considerably  and  there  had  entered  the  service  a 
corps  of  very  strong  men,  nearly  all  graduates  of  the  Rens.salaer 
Polytechnic  Institute.  In  fact,  we  had  vessels  like  the  Minnesota 
and  Merrimac,  superior  to  anything  possessed  by  other  nations. 
The  status  of  the  engineer  had  improved  to  the  extent  that  he  was 
now  given  '■  assimilated  rank."  What  fine  shade  of  meaning 
was  conveyed  by  that  term  it  is  difficult  to  comprehend,  but  it 
gave  the  engineers  no  powertocommand  and  they  were  considered 
as  non-combatants.  We  have  also  seen  that  in  numbers  the 
corps  was  very  small.  But  the  Civil  War  opened  the  eyes  of 
every  one  in  the  navy  to  the  importance  and  value  of  their  ser- 
vices, and  the  needs  of  the  navy  compelled  a  great  relative  in- 
crease in  the  number  of  engineers  as  compared  with  line  officers. 
The  ratio  between  the  two  was  changed  materially.  Thus,  in 
1864,  or  when  the  Civil  War  had  placed  the  navy  upon  a  fighting 
basis,  there  were  3,846  line  officers  and  1,738  engineers,  regular 
and  volunteer,  in  the  service.  There  were  in  all  617  vessels,  steam 
and  sail,  and  if  the  sailing  vessels  are  thrown  out  of  consideration 
there  were  more  engineers  than  deck  officers  for  the  steam  vessels. 
In  1865  the  numbers  had  risen  to  2,463  line  officers  and  3.379  en- 
gineers. 

In  1866,  when  the  navy  had  been  placed  on  a  peace  footing, 
there  were  395  line  officers  and  379  engineers,  thus  showing  that 
while  in  war  the  force  of  engineers  was  of  necessity  almost  as 
great  as  that  of  the  line,  in  times  of  peace  with  the  experiences 
of  a  late  war  vividly  before  everybody,  the  need  of  an  efficient 
corps  of  engineers  was  recognized,  and  practically  the  same  ratio 
between  the  numbers  of  line  and  engineer  officers  maintained  as 
had  existed  in  the  war.  In  that  year  there  were  330  vessels  in  the 
navy  register,  the  largest  of  5,090  tons  (old  measurement)  and  the 
smallest  of  50  tons  (old  measurement),  and  though  the  displace- 
ments of  all  the  vessels  are  not  on  record,  the  131    whose   records 


are  available  show  an  aggregate  tonnage  of  119,561,  or  an  average 
of  less  than  1,000  tons.  The  exact  horse-powers  are  not  known, 
but  they  averaged  from  one-quarter  to  one-third  of  the  displace- 
ment, or  say  about  300  horse-power  per  vessel.  A  little  calcula- 
tion will  show  that  the  number  of  line  officers  was  one  for  about 
each  800  tons  displacement,  and  that  the  engineers  each  looked 
out  for  about  300  horse-power  of  machinery. 

The  importance  of  the  engineer  was  now  so  evident  that  an  intense 
jealousy  sprang  up  in  the  line  against  them,  and  every  means 
available  was  employed  to  keep  them  down.  The  result  of  this 
jealously  of  the  line  is  seen  in  the  naval  register  of  Jan.  1,  1886, 
just  before  the  first  vessel  of  the  new  navy  went  into  commission. 
Then  we  had  only  73  steam  vessels,  which  included  serviceable 
vessels,  those  requiring  extensive  repairs  and  others  launched  but 
awaiting  appropriation  to  complete  them.  This  number  also  in- 
cluded 13  tugs,  one  or  two  of  them  useless,  and  others  of  but  little 
efficiency.  In  addition  to  the  steam  vessels  we  had  13  wooden 
sailing  vessels.  The  displacement  of  the  73  steam  vessels  was 
133,075  tons.  The  tonnage  of  the  12  sailing  vessels  was  33,586. 
With  the  exception  of  a  few  vessels  which  were  built  of  iron,  the 
horse-power  of  the  several  ships  was  about  what  it  was  in  1866, 
since  we  possessed  at  that  time  practically  the  remnants  of  the  war 
navy.  But  on  this  same  date,  Jan.  1.  1886,  the  register  shows 
that  we  had  733  line  officers,  and  only  331  naval  engineers  in  the 
service  !  Eighty-five  vessels,  13  of  which  were  steam  tugs,  and 
733  line  officers  !  One  line  officer  for  each  212  tons  displacement, 
as  against  800  tons  20  years  previous  !  It  should  be  borne  in 
mind  that  during  all  this  period  engines  were  auxiliary  to  sails, 
and  the  ordnance  had  not  changed  materially,  so  that  the  duties 
of  line  officers  required  practically  the  same  knowledge  as  in  the 
beginning  of  this  period.  Why,  then,  this  enormous  increase  in 
numbers  and  the  decrease  in  tfie  number  of  engineers? 

Then  came  the  new  navy  with  its  absence  of  sails,  its  great 
steel  ships,  enormous  propelling  engines,  high-power  guns  and 
complicatfd  machinery.  Our  readers  need  not  be  told  that 
it  is  an  engineer's  work  to  design  all  the  macninery  of 
such  vessels,  and  to  care  for  and  operate  that  machinery 
in  service.  But  on  Jan.  1,  1896,  we  had  108  vessels  in 
commission,  aggregating  285,466  tons  displacement  and 
317,275  horse-power.  714  line  officers  and  only  173  engineers,  or 
one  less  engineer  than  just  before  the  war,  when  there  were  only 
37  steam  ships  in  commission  and  not  one  of  them  with  engines 
of  more  than  1,000  horse- power — and  less  than  one-half  as  many 
as  in  1866.  And  yet  in  this  period  the  number  of  line  officers 
were  nearly  doubled. 

Nor  has  the  status  of  the  engineer  improved  much  during  this 
period.  Congress  tried  to  give  him  the  much-needed  rank  and 
authority  in  1871,  but  the  line  had  tha  word  "jelative"  inserted 
in  the  bill  before  the  word  ''rank."  This  was  objected  to 
by  several  members  of  Congress,  but  upon  receiving  assurances 
on  the  floors  of  both  Houses  that  the  word  would  not  abridge  the 
rights  and  authority  of  the  engineers,  it  w  as  allowed  to  remain  in 
the  bill  that  became  a  law.  Once  a  law,  the  line  snapped  their 
fingers  in  the  faces  of  the  engineers  and  told  them  that  relative 
rank  was  no  rank,  and  that  the  Congrf  ss  which  had  meant  to  do 
so  much  had  actually  done  nothing.  This  shows  the  power  of 
being  able  to  interprf  t  a  law — a  prerogative  which  is  the  province 
of  the  judiciary,  but  which  has  been  seized  by  the  sailor  officers. 

This  brief  sketch  throws  a  little  light  on  some  of  the  doings 
which  have  brought  the  naval  forces  to  their  present  status. 
Loath  as  one  maybe  to  believe  that  a  "machine  "  exists,  does 
anyone  suppose  that  without  undue  and  baneful  influences  at 
work  the  creation  of  a  new  navy  of  steel  ships,  involving  the 
highest  knowledge  of  steel  construction,  steam  engineering, 
electric  and  hydraulic  engineering — all  the  province  of  the 
engineer  —  would  be  accompanied  by  a  great  increase  in  a 
branch  of  the  service  that  has  a  superficial,  if  any,  knowl- 
edge of  these  matters,  and  a  decrease  in  the  branch  that  is 
expert  in  them  ?  We  might  go  into  many  details  to  show  that 
improper  influences  have  been  and  are  at  work,  and  that  the  great 
increase  of  the  line  and  decrease  of  the  engineer  corps  was  not 
the  result  of  natural  causes,  butd'ietoapernicious  activity  ofa  por- 
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tion  of  the  Use,  but  we  deem  it  more  important  at  this  time  to 
exhibit  the  present  wealiness  of  our  navy  and  to  state  the  changes 
necessary  to  remove  that  weakness  than  to  show  up  the  clique  that 
has  brought  about  the  existing  conditions.  Besides,  in  exposing 
the  weakness  of  the  navy  we  incidentally  air  the  methods  of  the 
"machine." 

THE  ENGINEERS  OVERWORKED. 

There  are  ninny  evidences  at  hand  that  the  engineer  officers  are 
overworked  and  the  safety  and  efficiency  of  our  magnificent 
fleet  endangered  thereby.  We  have  already  shown  how  their 
ranks  have  been  steadily  depleted  as  the  number  of  modern  ves- 
sels has  increased — a  fact  which  is  proof  enough  in  itself.  Fur- 
tliprmore,  members  of  the  engineer  corps  are  constantly  break- 
ing down  in  health  in  the  discharge  of  their  duties  at  sea.  We 
can  recall  many  cases  already  this  year,  and  if  we  went  back 
over  the  records  the  list  would  be  a  most  formidable  one.  In  our 
September  issue  we  recorded  the  breaking  down  of  two  engineers 
on  the  Indiana  or  one-half  of  the  engineer  force  on  a  $5,000,000 
ship.  A  few  days  ago  two  engineers  on  the  Asiatic  squadron 
broke  down,  leaving  this  squadron  on  the  other  side  of  the  globe 
with  a  force  of  10  engineers  only.  The  reasons  for  these  break- 
downs are  easy  to  be  found.  A  vessel  goes  to  sea  with  such  a 
small  complement  of  engineers  that  these  officials  have  some- 
times to  take  watches  for  12  out  of  each  24  hour.^.  The  vessel 
hasso  many  line  officers  on  board  that  these  men  have  known  to 
be  on  duty  only  four  out  of  24  hours.  The  engineers  have  direct 
charge  of  one  or  two  millions"  worth  of  machinery  below  decks, 
and  they  and  their  men  are  working  in  a  temperature  of  from  150 
degrees  to  170  degrees.  The  deck  officers  navigate  the  boat  and 
have  charge  of  the  men  who  scrub  decks,  polish  the  bright  work, 
and  do  police  duty,  and  they  perform  these  onerous  duties  in  the 
fresh,  bracing  air.  Is  it  any  wonder  that  the  engineers  break 
down  and  that  the  breaking  down  of  a  line  officer  is  unheard  of? 
Chief  Engineer  Tower,  of  the  Indiana,  had  been  on  duty  con- 
tinuously for  36  hours  when  he  succumbed  to  the  strain. 

To  show  how  short-handed  is  the  engineer  force  on  some  of 
the  boats  in  which  the  taxpayers  have  invested  millions,  let  us 
make  a  few  comparisons.  The  Minneapolis,  a  23-knot  triple- 
scresv  cruiser,  7,375  tons  displacement  and  21,000  horse-power 
has  90  separate  engines,  with  a  total  of  172  steam  cylinders. 
She  has  at  present  three  engineers  and  three  cadets  under  instruc- 
tion. She  is  supposed  to  have  four  engineers,  but  one  of  the  engi- 
neers on  the  Eui-opean  station  recently  broke  down,  and  now  they 
are  short-handed.  The  American  hue  steamer -S7.  Louis  of  16,000 
tons  displacement  has  about  20,000  horse-power.  We  don't  know 
how  many  separate  steam  engines  are  on  board,  but  evidently 
they  are  less  than  on  the  man-of-war.  She  has  four  senior  engi- 
neers, 15  junior  engineers,  2  electric  engineers.  2  refrigerating 
engineers  and  1  deck  engineer,  or  a  total  of  24,  to  say  nothing  of 
6  cadets. 

On  the  St.  Louis  we  find  no  grade  between  engmeers  and  the  oil- 
ers and  firemen  -except  two  storekeepers.  On  the  Minneapolis 
there  are  supposed  to  be  six  chief  machinists  at  .$70per  month,  six 
first-class  machinists  at  $55  and  five  second-class  machinists  at 
$40  per  month.  When  we  consider  that  a  man-of-war  must 
be  in  a  large  measure  independent  of  docks  and  repair  stations 
we  might  well  look  on  these  machinists  as  the  repair  gang.  The 
chief  machinists  are  supposed,  however,  to  be  capable  of  taking 
an  engine-room  watch.  The  first-class  machinists  need  be  only 
machinists  with  some  knowledge  of  marine  engines  and  boilers, 
while  the  second-class  machinists  need  have  no  experience  at  sea 
whatever,  with  marine  engines.  Evidently,  if  there  were  six 
chief  machinists  capable  of  standing  a  watch  the  situation  would 
still  be  pretty  bad.  But  so  inadequate  is  the  pay  and  so 
galling  the  service  in  the  engine  and  fire  rooms  of  our  men- 
of-war  that  the  government  cannot  get  men  to  enlist  as  chief 
machinists  in  sufficient  numbers.  Men  intelligent  enough  to  be 
trusted  alone  on  an  engine-room  watch  can  get  better  pay  on  shore. 
And  on  shore  they  don't  have  to  sleep  in  hammocks  spaced  in  some 
cases  only  13  inches  from  center  to  center,  and  to  turn  out  m  the 
early  morning  with  the  deck  hands  after  working  nearly  all 
night  on^repairs  or  other  emergency  work.     On  the  St.  Louis  all 


the  junion  engineers  have  bimks  and  can  have  undisturbed  rest 
after  such  duties.  It  is  not  so  with  the  chief  machinists.  What 
is  the  result  of  all  this?  On  the  Minneapolis  there  is  only  one 
chief  machinist!  There  are  11  first-class  and  1  second-class  ma- 
chinist on  board.  Consecjuently  where  the  St.  Louis  has  an 
entire  engineer  force  of  30,  including  cadets,  the  Minneapolis 
has  three  engineers  and  one  machinist  capable  of  taking  a 
watch,  and  three  cadets  not  yet  graduated  from  school,  or 
a  total  of  seven  persons,  only  three  of  which  are  worthy  of 
the  title  of  engineers,  and  really  ought  to  be  trusted  im- 
plicitly with  the  care  of  the  machinery.  On  the  Minneu2Jolis, 
now  in  the  Mediterranean,  the  Chief  Engineer  is  probably  tak- 
ing a  watch  of  four  hours  himself,  besides  attending  to  his 
duties  in  connection  with  the  supervision  of  the  entire  engineer- 
ing force,  the  other  engineers  and  the  chief  machinist  are  on 
duty  10  hours  out  of  the  24.  and  what  these  men  can't  oversee  of 
this  immense  engine,  boiler  and  machine  plant,  worth  more  than 
11,500,000,  is  of  necessity  intrusted  to  machinists  jiaid  $55  or  ,^;40 
per  month! 

Another  startling  condition  of  affairs  is  found  in  the  firerooms. 
These  are  in  the  immediate  charge  of  the  water  tenders  paid  $40 
per  month.  It  must  be  borne  in  mind  that  these  boilers  are  in 
several  compartments  separated  by  bulkheads  in  which  all  doors 
are  closed  when  the  ship  is  underway.  Here  are,  say,  21,000  horse- 
power of  steam  generators  with  feed  pumps,  ash  hoists,  bilge 
pumps,  etc.,  etc. ,  under  the  charge  of  |40  per  month  men.  The 
engineers  on  watch  can  give  but  little  attention  to  the  fire  room 
with  their  present  numbers.  The  line  believe  that  there  ."hould 
be  a  commissioned  officer  on  deck  for  every  small  gun  carried. 
Why  should  there  not  be  a  commissioned  engineer  officer  at  all 
times  in  every  one  of  the  six  compartments  containing  the  pro- 
pelling machinery  ?  Would  not  the  safety  of  the  vessel  be  pro- 
moted thereby  and  the  expense  of  maintaining  its  machinery  be 
reduced  by  such  complete  and  intelligent  supervision?  The  high- 
est naval  authorities  are  agreed  that  the  salaries  of  these  addi- 
tional officers  would  be  more  than  saved  by  the  reduced  repairs. 
We  would  point  out  that  these  additional  salaries  in  the  engineer 
staff  could  be  provided  for  by  reducing  the  number  of  line  officers, 
of  which  the  Minneapolis  carries  nine,  besides  four  cadets. 

It  is  proper  to  note  that  the  pay  of  machinists  in  the  navy  and 
their  duties  are  decided,  not  by  the  eugineer  officers,  but  by  the 
Bureau  of  Navisation.  To  read  the  schedule  of  pay  and  duties 
will  convince  any  intelligent  reader  that  they  were  never  pre- 
pared by  men  familiar  with  the  requirements  of  the  engine  room 
force  on  board  ship. 

In  the  British  navy  there  are  1,739  line  officers  and  795  engi- 
neers— a  ratio  of  2  18  to  1.  In  our  navy,  as  already  stated,  there 
are  714  line  officers  and  173  engineers — a  ratio  of  4.13  to  1.  Thus 
we  have  relatively  only  one-half  as  many  engineers  as  in  the 
English  navy  :  and  it  should  be  borne  in  mind  that  great  pressure 
is  now  being  exerted  in  favor  of  an  increase  in  the  number  of 
English  naval  engineers  because  of  the  inadequacy  of  the  present 
force. 

If  any  further  teitimony  of  the  overworked  condition  of  the 
engineers  is  needed  it  can  be  found  in  the  report  of  the  Surgeon- 
General  of  the  Navy  for  1895,  where  he  calls  attention  to  this  fact 
in  words  that  leave  no  room  for  doulit. 

EXCESSIVE  NUMBER    OF  THE   LINE  OFFICERS. 

There  is,  therefore,  no  escape  from  the  conclusion  that  the 
engineer  corps  is  in  numbers  far  below  what  is  necessary  to 
operate  and  properly  maintain  our  ships.  The  zeal  and  ability 
of  the  173  on  whom  the  duties  fall  have  prevented  until  recently  a 
full  realization  of  tlie  actual  situation.  But  though  the  engineer 
corps  is  so  small  as  to  make  it  impossible  to  perform  certain  shore 
duties  in  connection  with  the  building  of  new  vessels  and  the 
repairs  of  old  ones,  there  is  no  shortage  in  the  •  Ime."  Out  of  a 
total  of  714  officers,  there  were,  Jan.  1,  1896,  only  338  attached 
to  vessels  at  sea.  Of  the  376  on  shore,  91  were  on  duty  at  Washing- 
ton ;  nine  were  running  a  war  college  that  holds  sessions  in  the 
summer  months  only,  and  whose  average  attendance  is  about 
25  :  51  officers  were  running  a  naval  academy  at  which  there  are 
only  241  cadets  in  attendance:  at  Newport  there  are.  In   addition 
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to  the  9  officers  at  the  war  college,  13  at  the  training;  ship  and 
torpedo  station,  but  not  one  engineer:  at  the  Boston  Navy  Yard 
there  are  8  line  oiBcers  and  only  3  engineers;  at  Mare  Island 
there  are  at  the  receiving  ship  and  navy  yard  13  line  officers  and 
7  engineers;  at  New  York  there  are  altogether  33  line  officers  and 
17  engineers.  But  perhaps  the  inspection  of  steel  furnishes  the 
most  surprising  examples  of  the  employment  of  line  officers  to 
the  exclusion  of  engineers.  The  steel  board  is  composed  of  two  line 
officers  and  one  engineer.  The  inspection  of  steel  and  armor  is  per- 
formed by  6  line  officers,  3  engineers,  1  carpenter  and  3  sail- 
makers  !  The  inspection  for  the  Bureau  of  Ordinance  is  done  by 
6  line  officers.  So  that  out  of  the  30  officials  concerned  in  the 
steel  inspection  there  are  3  engineer  officers,  or  the  same  represen- 
tation as  is  given  the  carpenters  and  sailmakers!  Is  any  com- 
ment necessary  ? 

THE  STATUS  OF  THE   ENGINKER. 

Essential  to  the  efficiency  of  the  service  as  is  an  increase  in  the 
number  of  engineer  officers,  a  better  official  status  which  will 
make  the  organization  attractive  to  scientific  experts  is  equally  so. 
At  present,  the  naval  engineer  is  denominated  a  civil  officer,  al- 
though exposed  to  as  great  danger  as  the  man  protected  by  the 
walls  of  the  conning  tower.  He  is  termed  an  "adjunct,"'  "auxil- 
iary," "  noncombatant,"  and  the  watch  bills  of  some  of  our  war- 
ships will  show  that  he  is  also  officially  designated  as  an  "  idler."' 
He  is  given  what  is  termed  "  relative'"  rank,  but  when  the  fact 
is  comprehended  that  he  is  not  officially  regarded  as  a  military 
officer  it  is  unnecessary  to  state  how  discredited  and  unsatisfac- 
tory the  possession  of  relative  rank  is.  By  reason  of  not  possess- 
ing military  rank  he  is  subject  to  the  beck  and  call  of  numerous 
underlings  claimmg  to  be  invested  with  the  prerogatives  of  the 
commander.  As  Professor  HoUis  has  epigrammatically  said,  the 
conferring  of  relative  rank  simply  permits  the  Department  "  to 
fix  precedence  so  that  there  be  no  dispute  about  the  order  in 
which  officers  select  their  rooms  on  board  ships,  march  in  funeral 
processions,  approach  and  bow  before  the  President  at  a  New 
Year's  reception,  or  sign  their  names  on  official  papers." 

The  status  of  the  naval  engineer  will  not  be  properly  recognized 
until  he  is  given  absolute  military  rank,  for  the  line  have  never 
recognized  the  possession  of  relative  rank  by  the  engineers  as 
giving  the  corps  a  military  status  in  the  service.  The  spirit  of 
this  conteotion  has  been  expressed  by  one  line  advocate  in  these 
words  ;  "Equality  with  line  officers  is  simply  absurd.  You  may 
depend  upon  it  that  any  amount  of  money  and  political  influence 
will  be  forthcoming  at  the  proper  time,  if  necessary,  to  resist  the 
unparalleled  impudence  and  assumption  of  the  subordii.ate 
branch  of  the  navy  to  the  honors  and  dignities  of  the  line." 

The  engineer  officer  on  board  ship  thus  finds  himself  in  a  dis- 
credited position,  where  he  is  unable  to  carry  on  his  work  to  the 
best  interest  of  the  nation.  He  is  nominally  "in  charge"  of  the 
entire  engine-room  and  fireroom  force,  but  a  deck  officer  who  is 
his  junior  may  assume  prerogatives  which  will  demoralize  and  dis- 
integrate an  organization  which  the  engineer  has  been  perfecting 
for  months.  Even  when  the  commander  is  within  speaking  dis- 
tance of  the  officer  of  the  deck  the  subordinate  line  officer  claims 
to  be  in  charge  of  the  ship,  and  the  line  even  goes  so  far  as 
to  maintain  that  the  naval  cadet  who  is  on  probation  when  tem- 
porarily in  charge  of  the  deck  can  presume  to  assert  such  author- 
ity over  the  engineer  and  his  department,  A  fitting  finale  to  such 
an  organization  is  a  corps  of  prostrated  engineers,  ji  fleet  of 
ships  which  are  ineffif^ient,  and  a  service  that  is  badly  crip- 
pled for  the  work  of  war.  Surely  its  weakness  only  needs  to 
be  pointed  out  to  have  Congress  effect  radical  reform. 

It  is  not  surprising  that  with  a  powerful  "  machine"  in  exist- 
ence, and  with  the  engineer  corps  without  proper  status,  justice 
should  miscarry  in  many  courts-martial,  the  favorites  being  pro- 
tected and  others  unduly  punished.  Mr.  Mattice,  formerly  of  the 
naval  service  and  now  a  distinguished  consulting  engineer,  gives  a 
summary  of  many  courts-martial ;  we  cannot  go  into  the  figures  at 
langth.*  but  the  navy  records  show  that  two  trials  of  line  officers  for 
cowardice  resulted  in  the  offenders  receiving  sentences  aggregating 

*  We  would  refer  our  readers  to  Mr.  Mattlce'a  open  letter,  "  Queer  Do- 
ioKB  in  the  Navy,  and  to  a  valuable  article  by  Mr.Wm.  Ledyard  Cathcart 
in  Cassiers  Magazine  for  October. 


three  years  of  suspension,  and  a  total  loss  of  six  months'  pay  ;  of 
twelve  cases  where  ships  were  lost  apparently  through  the  fault 
of  line  officers,  seven  cases  were  never  brought  to  trial,  and  in 
four  cases  the  suspensions  aggregated  9i  years,  or  an  average  of 
only  14i  months  for  each  officer  implicated,  all  suspended  officers 
being  paid  from  three- fourths  to  full  pay  during  the  periods  of  their 
punishments,  while  in  the  twelfth  case  the  commander  was  dis- 
missed from  the  service,  as  it  was  shown  that  he  was  intoxicated 
at  the  time  his  vessel  was  lost:  in  six  cases  of  vessels  aground,  four 
were  never  tried  and  the  other  two  resulted  in  nine  and  ten 
months'  suspensions  respectively  for  the  captains  ;  a  serious  dam- 
age to  a  ship  in  docking  was  punished  by  six  months'  suspension 
of  a  line  officer;  drunkenness  on  duty,  two  months'  suspension.  In 
all  of  these  cases  the  parties  were  in  the  pay  of  the  government 
during  the  suspension,  often  under  full  pay,  except  where  we 
have  noticed  to  the  contrary.  But  a  past  assistant  engineer  a 
year  or  more  ago  was  tried  for  being  absent  without  leave  while 
his  ship  was  tied  to  the  wharf  of  a  navy  yard  and  he  was  sen- 
tenced to  one  year's  suspension  on  furlough  pay  (one-half  of 
"  waiting  orders"  pay)  and  to  lose  all  promotions  in  that  period, 
which  resulted  in  his  losing  ten  numbers  on  the  list  in  his  grade. 
Other  cases  of  equal  discrimination  could  be  cited.  Admirals  too 
honorable  to  toady  to  the  "  machine  "  and  secretaries  of  the 
navy  have  remonstrated  in  vain  at  the  inadequacy  of  the  punish- 
ments meted  out  to  line  officers  and  have  set  aside  as  perversions 
of  justice  Qiany  of  the  sentences  against  engineers.  The  daily 
papers  recorded  such  a  case  only  last  month.  Any  intelligent  per- 
son can  realize  that  such  discrimination  between  line  and  staff 
officers  fosters  a  spirit  of  bitterness  between  officers  and  men 
alike,  and  that  the  unju°t  treatment  of  engineers  in  courts- 
martial  and  in  all  matters  involving  authority  and  discipline  is 
resented  by  the  entire  engine  and  fire  room  force  of  enlisted  men. 
These  men  are  often  badly  treated  themselves  by  the  deck  officers 
and  they  know  by  bitter  experience  their  own  officers  are  help- 
less and  that  they  can  turn  to  no  one  who  understands  them  and 
their  work. 

Shore  duties  also  furnish  several  good  illustrations  of  the  evils 
arising  from  this  lack  of  authority  in  the  engineers,  one  of  which 
is  found  in  the  inspection  of  steel  already  noted.  If  any  private 
concern  bought  hundreds  of  tons  of  steel  at  a  cost  of  ,$500  per  ton  it 
would  exercise  every  care  to  see  that  the  material  was  properly  in- 
spected, but  the  armor  for  the  navy  is  inspected  by  line  officers  who 
certainly  cannot  be  expected  to  know  as  much  about  steel  as  the 
engineer.  How  was  it  possible  for  the  armor  frauds  of  several 
years  ago  to  be  perpetrated  upon  the  government  if  the  inspectors 
were  capable?  Why  were  these  frauds  hushed  up  ?  Would  they 
have  been  hushed  up  if  the  inspectors  had  been  engineer  officers? 
As  another  illustration,  turn  to  onr  navy-yards  and  arsenals. 
Here  we  find  these  great  building  and  repair  establishments  under 
the  control  of  line  officers  "and  so  firmly  in  the  grip  of  military 
rule  as  to  make  the  time  required  and  the  cost  of  the  work  done 
by  them  much  greater  than  the  best  authorities  believe  would  be 
required  under  a  supervision  of  trained  engineers.  Would  any 
private  manufacturing  establishment  place  millions  of  capital 
and  a  working  force  whose  pay  roll  aggregates  many  tens  of 
thousands  per  month  under  the  control  of  men  not  trained  in 
engineering  or  of  engineers  with  limited  authority? 

Even  the  design  of  our  ships  are  not  free  from  these  influences. 
Some  of  our  great  bittleships  might  be  faster  than  they  are  if 
the  bureaus  of  steam  engineering  and  construction  could  get  an 
unprejudiced  hearing  for  their  opinions.  The  electric  plants 
on  these  vessels  have  been  taken  from  the  control  of  the  engi- 
neers and  operated  by  the  line  until  they  break  down,  when  the 
former  are  sent  for  to  repair  them.  These  plants  must  now  be 
located  to  suit  the  convenience  of  the  line  officers,  regardless  of 
whether  such  locations  are  the  best.  Nay,  more  ;  the  steam  pipe 
running  to  the  dynamo  engines  must  not  take  steam  from  any 
steam  main,  but  must  tap  the  boiler  itself.  An  extra  hole  must 
be  made  in  the  boiler  and  a  hundred  feet  of  extra  steam  piping, 
more  or  less,  must  be  provided  to  give  to  the  electric  plant  of  the 
"line"  the  necessary  isolation  from  the  domain  of  the  engine- 
drivers!    The  naval  attaches  in  foreign  countries  are  maintained 
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in  those  positions  chiefly  for  the  engineering  information  they 
can  picli  up  for  the  department  at  home.  Of  course  tliey  are 
engineers.  Nothing  of  the  liind.  They  are  line  officers  without 
training  for  such  duties.  The  country  no  doubt  will  be  amazed 
to  learn  that  the  education  of  these  line  officers,  preparing  them 
for  the  most  desirable  duty  of  naval  attache  abroad,  is  accom- 
plished in  10  or  14  days.  Previous  to  taking  their  departure  for 
Europe  to  perform  the  engineering  duties  required  of  a  naval 
attache,  they  receive  a  roving  commission  to  visit  the  largest 
engineering  establishments  in  this  country.  The  very  fact  that 
they  undertake  to  study  American  methods  in  10  or  14  days  shows 
their  absolute  incompetency  for  the  work.  The  only  advantage 
they  derive  from  this  tour  of  inspection  is  that  they  receive  eight 
cents  a  mile  while  making  a  pleasant  excursion  at  the  expense  of 
Uncle  Sam. 

It  was  through  one  of  these  brilliant  attaches  that  the  govern- 
ment spent  a  large  sum  for  the  purchase  of  plans  in  England  for 
the  Cliarleston.  In  a  discussion  before  the  Engineering  Congress 
at  the  World's  Fair,  Mr.  Mattice  gave  some  information  about 
these  plans  that  shows  how  competent  was  the  attache.  The  plans 
were  supposed  to  be  those  of  the  Naniwa-Kan,  but  the  general 
plans  were  those  of  the  Etna,  and  the  details  were  of  the  Naniwa- 
Kan  and  Oiovanni  Bausan,  "and  there  were  one  or  two  of  a 
rather  chestnutty  flavor  that  would  not  fit  in  with  anything  else." 
The  Secretary  of  the  Navy  ordered  these  plans  to  be  followed 
closely,  and  as  a  result  costly  changes  had  to  be  made  as  the 
work  progressed,  and  the  vacuum  pumps  had  to  be  discarded 
and  new  ones  built  at  a  cost  to  the  government  of  |50,000.  An- 
other set  of  plans  purchased  in  England  were  not  quite  so  bad, 
but  many  changes  were  [made  in  them  by  the  bureaus  of  steam 
engineering  and  construction  before  the  Baltimore  was  built 
from  them. 

THE  OPPOSITION   OF  THE   "  MACHINE." 

The  machine  fights  tooth  and  nail  the  proposition  to  improve 
the  number  and  status  of  the  engineers,  and  insists  that  any  in- 
creased authority  given  them  will  demoralize  the  service.  They 
charge  the  engineers  with  a  desire  to  get  everything  in  their 
power.  As  this  article  is  in  course  of  preparation,  there  comes 
to  our  desk  a  copy  of  the  Array  and  Navy  Journal  for  Oct.  3, 
containing  an  article  written  by  a  line  officer.  In  this  article 
he  says  :  "The  engineer  feels  that  since  modern  vessels  depend  en- 
tirely upon  steam  for  ability  to  use  their  guns,  and  since  engines 
depend  on  trained  knowledge,  and  since  he  must  undergo  danger 
without  the  line  officer's  privilege  of  striking  back,  lie  should  have 
the  best  of  eiierythiiuj.  It  is  suggested  that  the  naval  engineer  is 
on  a  plane  with  the  scientific  army  engineer,  and  it  is  proposed 
to  make  the  naval  engineer  the  leading  officer  of  the  navy.  They 
forget  that  their  basis  is  engine-drivers."  The  italics  are  ours. 
The  supposed  claims  they  emphasize  are  fictitious  and  false.  The 
engineer  does  not  ask  for  the  command  of  vessels,  but  he  does 
believe  that  the  good  of  the  service  and  his  own  honor  alike  de- 
mand that  he  be  under  the  authority  of  the  commanding  officer 
of  the  vessel  and  not  at  the  beck  and  call  of  every  officer  of  the 
deck,  even  an  ensign.  He  does  believe  that  the  good  of  his  branch 
of  the  service  demands  that  his  present  "  ralative  rank,"'  which 
is  title  without  authority,  be  changed  to  a  positive  rank  by  which 
his  titles  will  mean  somethmg.  He  does  believe  that  the  decep- 
tion now  practised  upon  the  people  of  the  nation,  by  which  en- 
gineer officers  appear  in  civil  life  and  on  state  occasions  with  the 
honors  of  their  titles,  but  on  board  ship  are  stripped  of  it  all.  is  a 
farce  that  endangers  discipline  and  engenders  discontent  and 
strife  among  the  entire  crew. 

But  the  line  officer  vre  have  quoted  above  is  really  anxious 
about  the  engineer.  Hear  him  agam  :  "  The  engineers  want  too 
much,  but  that  is  no  reason  why  they  should  not  have  justice. 
Let  us  do  justice."  Need  we  go  any  further  for  evidences  of  a 
clique?  Has  it  come  to  this  that  the  line  officers  announce  to 
this  nation  that  through  the  line,  if  at  all,  justice  is  to  be  meted 
out  to  the  engineers  ?  We  admit  that  proposed  changes  in  the 
navy  affecting  the  authority  of  officers  might  properly  originate 
with  the  line  in  which  the  right  of  supreme  command  is  vested, 
but  there  is  little  hope  that  they  will.     We  quote  again  :  "  The 


line  is  the  corps  of  command,  and  must  be.  Nothing  the  en- 
gineers may  do  can  alter  that.  .  .  .  When  the  engineers 
recognize  that  command  is  essential  and  must  go  to  the  line, 
then  it  will  be  possible  to  institute  anew  plan  that  will  give  them 
justice.  If  they  can  once  see  that  the  corps  of  command  is  the 
navy,  a  reform  can  be  made  that  will  give  them  a  share  of  the 
honors  of  war.  I  suspect  that  the  real  bitterness  of  the  engineer's 
fight  has  lain  in  the  feeling  that  he  belonged  to  a  body  of  men 
who  are  expected  to  do  the  dirty  work,  accept  danger  in  the  dark 
and  get  none  of  the  credit  of  success." 

The  corps  of  command  is  the  navy!  This  is  on  a  par  with  the 
insolence  of  the  line  officer  who  told  an  engineer  that  he  (the  en- 
gineer) was  in  the  navy  but  not  of  the  navy.  The  engineers,  a 
body  of  men  who  are  "expected  to  do  the  dirty  work,  accept 
danger  in  the  dark  and  get  none  of  the  credit  of  success"?  Who 
expects  them  to  do  this?  The  line  officers  may,  but  does  the  na- 
tion? The  real  bitterness  of  the  engineers'  fight  has  lain  in  the 
fact  that  he  knew  the  nation  thought  he  was  getting  his  due 
credit,  whereas  it  was  being- systematically  withheld  from  him. 
But  the  last  quotation  relieves  us  of  the  necessity  of  proving  that 
engineers  are  unjustly  treated  under  the  present  order  of  things, 
for  this  line  officer  expressly  admits  that  they  are. 

HOW  A  NAVAL  RESERVE  CAN  BE  OBTAINED. 

Then  both  justice  and  the  immediate  needs  of  the  service  make 
it  imperative  that  the  engineer  corps  be  increased  in  numbers 
and  that  the  engineers  be  given  rank  equal  to  their  confreres 
in  the  line  and  an  authority  that  will  make  that  rank  re- 
spected. But  another  and  an  equally  good  reason  exists  for  raising 
the  status  of  the  engineer.  If  the  number  of  engineers  is  to  be  in- 
creased and  an  adequate  reserve  is  ever  to  be  provided  for  the 
time  of  war,  inducements  must  be  offered  to  get  men  for  the  ser- 
vice. They  will  not  enter  it  in  sufficient  numbers  under  the  pres- 
ent conditions.  The  engineers  already  in  the  navy  would  resign 
from  It  with  little  delay,  did  not  loyalty  to  their  country  and  the 
hope  of  finally  receiving  justice  from  her  hand  keep  them  in  her 
service.  Even  as  it  is  resignations  have  been  numerous,  and  the 
number  of  engineers  graduating  annually  from  the  naval  academy 
is  not  sufficient  to  balance  the  loss  from  breakdowns,  deaths 
and  other  causes.  If  honorable  positions  in  the  navy  are  with  in 
the  reach  of  graduates  of  our  technical  schools  and  colleges,  many 
will  avail  themselves  of  the  opportutity — but  not  until  the  en- 
gineer is  accorded  justice.  And  if  war  should  ever  come,  ex- 
naval  engineers  and  others  in  private  life  will  not  offt^r  their 
services  to  their  country — where  such  services  involve  a  degrada- 
tion. It  may  be  argued  that  loyalty  should  bring  the  en- 
gineers into  their  country's  service  in  time  of  dire  need,  regardless 
of  questions  of  rank  and  title.  It  should  not  be  forgotten,  how- 
ever, that  the  greatest  of  patriots  are  always  the  manliest  of  men, 
and  that  a  nation  which  wants  the  services  of  noble  men  in  time 
of  war  should  not  neglect  the  present  opportunity  to  make  that 
service  an  honorable  one. 

The  engineering  profession  of  the  United  States  have  pointed 
out  the  naval  weakness  to  Congress  and  the  people,  but  they  have 
done  more  than  that — they  have  shown  what  remedies  should  be 
applied.  The  Wilson-Squire  bill,  already  mentioned,  introduced 
in  the  House  by  the  Hon.  Francis  H.  Wilson,  of  Brooklyn,  N.  Y., 
should  be  the  basis  for  all  naval  legislation  enacted  for  the  per- 
sonnel. If  the  engineering  profession  will  continue  to  display  its 
interest  in  this  biil.  Congress  can  be  made  to  realize  the  crippled 
condition  of  the  navy,  and  the  bdl  thus  become  a  law. 


TESTINa  OAST-IRON  CAR  WHEELS. 


In  one  of  tne  earlier  articles  on  the  Altoona  shops,  which  ap- 
peared in  these  pages,  an  account  was  given  of  a  method  of 
testing  car  wheels  by  pouring  molten  cast-iron  around  the  treads, 
the  wheels  being  laid  in  the  mold  with  their  backs  or  flanges 
down.  As  was  then  described,  a  sand  mold  is  made  around  the 
tread  of  the  wheel  which  leaves  a  space  of  about  2  inches  wide 
between  the  sand  and  the  tread.  Melted  iron  is  then  poured 
into  this  space.  Most  of  the  wheels  that  have  been  tested  in  this 
way,  it  was  found,  broke  or  cracked  in  from  25  seconds  to  li 
minutes  from  the  time  the  metal  was  poured.  The  inference 
from  this  was  that  if  wheels  are  broken  by  heating  them   in  this 
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way  they  will  also  be  broken   by   the  heating  action    of   brake- 
shoes  when  these  are  applied,  especially  at  high  speeds. 

I;  may  be  said  here,  incidentally,  that  mankind  may  be  roughly 
divided  into  two  classes,  one  composed  of  people  disposed  to  en- 
tertain new  ideas,  and  the  other  of  those  who  are  not,  many  of 
whom  have  a  positive  disinclination  to  give  consideration  to  any 
subject,  or  credence  to  any  facts,  or  accept  any  process  of  reason- 
ing, of  a  kind  with  which  they  are  not  fami'iar.  Many  such 
people,  too,  are  burn  objectors,  and  are  possessed  of  a  wonderful 
capacity  for  finding  reasons  why  things  are  not  so.  They  are 
like  the  lawyer  who  was  consulted  in  that  well-known  case  of  the 
prisoner  who  was  incarcerated  for  a  certain  offense,  and  who  was 
told  by  his  legal  adviser  that  a  person  could  not  be  put  in  jail  for 
the  act  of  which  the  prisoner  had  been  guilty.  '•  But  1  am  locked 
up,"  the  client  pleaded,  but  that  fact  would  not  change  the  opinion 
of  the  lawyer. 

With  the  class  of  people  referred  to  facts  have  no  more  weight 
tlian  the  lawyer  was  willing  to  assign  to  the  curtailment  of  his 
client's  liberty.  It  is  in  vain,  in  arguing  with  such  people,  to 
bring  incontrovertible  evidence  to  establish  certain  facts.  They 
are  deficient  in  the  capacity  of  believing,  which  the  Scriptures 
teach  is  a  means  of  salvation  and  assure  us  that  neither  would 
such  people  believe  although  one  rose  from  the  dead. 

This  digression  was  suggested  by  the  way  in  which  the  account 
of  the  thermal  tests  of  wheels  at  Altoona,  which  was  published  in 
these  pages  some  months  ago.  was  received  by  some  of  the  readers 
of  the  American  Engineer,  Car  Builder  and  Railroad  Jour- 
nal. One  correspondent  said  the  test  was  "sensational." 
Others  said  it  was  not  new  and  some  of  the  wheel-makers 
thought  it  was  not  fair.  All  admitted  that  car-wheels  are  often 
heated  by  the  application  of  brakes,  but  then  they  say  they  do 
not  get  "so  very  hot,"  or  they  are  not  heated  so  quickly  by  the 
brakeshoes  as  they  are  by  the  melted  iron  poured  around  them. 
Now  as  a  matter  of  fact  no  one  knows  with  any  degree  of  cer- 
tainity  how  hot  a  wheel  gets  when  brakes  are  applied  on  a  car. 
One  case  is  reported  of  a  wheel,  broken  in  service,  which  was  so 
hot  an  hour  after  the  accident  that  it  could  not  be  touched  with- 
out burning  the  toucher.  Imaginatioa  only  can  infer  how  hot  it 
was  when  broken.  As  a  matter  of  fact  wheels  are  not  "very  hot" 
when  they  break  under  a  thermal  test.  They  often  crack  within 
2o  seconds  or  less  time  after  the  ^pouring  of  the  metal.  Not  a 
very  high  degree  of  heat  can  be  transferred  to  a  wheel  in  that 
time.  Who  knows  how  quickly  or  to  what  degree  a  wheel  will 
be  heated  if  an  "emergency"  application  of  the  brakes  is  made 
when  running  at  the  rate  of  60  or  70  miles  per  hour? 

Another  resource  of  the  doubters  is  that  any  innovation  in 
their  experience  or  practice  is  not  new.  Even  if  it  is  not,  the 
ntility  of  it  is  not  affected  thereby.  Would  a  reasonable  human 
being  object  to  using  any  useful  information,  even  if  it  was  ex- 
humed from  the  catacombs,  or  dug  up  from  the  foundations  of 
the  pyramids,  and  was  as  old  as  Egyptian  civilization.  Wisdom 
and  knowledge  don't  deteriorate  by  age  if  they  are  really  either 
wise  or  true. 

Some  of  our  readers  who  are  inclined  to  dubiosity — if  there  is 
such  a  word— say  that  the  thermal  test  is  not  a  practically  fair 
one,  and  is  calculated  to  unduly  alarm  the  traveling  public. 
Nevertheless,  the  Pennsylvania  Railroad  officials  at  Altoona  have 
been  developing  the  test,  and  have  reached  the  conclusion  that  in 
specifications  for  wheels  which  they  buy  that  a  certain  number  in 
each  lot  received  shall  be  subjected  to  a  test  of  this  kind,  and  if 
they  do  not  stand  it  all  are  to  be  condemned.  An  extensive  series 
of  investigations  were  made  before  this  conclusion  was  reached. 
More  than  300  wheels  were  tested,  of  which  a  large  proportion- 
about  nine-tenths— were  broken  or  cracked.  The  fractures  were 
very  curious.  In  a  large  number  they  occurred  just  inside  of  the 
rim  and  extended  circumferentially  for  a  distance  varying  from 
a  fifth  to  a  third  of  the  way  around.  In  some  cases  the  wheel 
was  merely  cracked,  the  fracture  not  extending  through  the  rim, 
but  in  others  the  rim  was  broken  radially  to  the  circumferential 
crack,  and  a  piece  was  entirely  detached  from  the  body  of  the 
wheel.  In  others  the  break  would  be  on  a  line  approximating  to 
a  chord  drawn  to  the  periphery  of  the  rim  or  tread.  Another  form 


of  bleak  was  on  a  circumferential  line,  about  half  way  between 
the  hub  and  rim,  or  where  the  double  plates  join  the  single  one 
outside  of  them.  (Nearly  all  the  wheels  tested  were  of  the 
Washburn,  so  called,  double  plate  pattern.)  These  cracks  also 
extended  from  a  fifth  to  a  third  of  the  way  around,  and  were 
sometimes  confined  to  a  circumferential  line  and  in  others  would 
extend  radially  from  one  or  both  ends  out  to  or  through  the  rim. 
In  some  instances  these  fractures  were  mere  cracks,  while  in 
others  a  piece  was  bodily  detached  from  the  wheel.  Often  the 
break  occurred  before  the  molten  iron  had  solidified,  and  with 
such  violence  that  it  was  scattered  out  of  the  mold  in  a  way  that 
was  dangerous  to  the  bystanders.  Another  curious  phenome- 
non was  the  fact  that  often  a  secondary  fraction  would  occur 
after  the  first  one  and  on  the  opposite  side  of  the  wheel.  The 
two  would  not  always  occur  at  the  same  part  of  the  wheel  section 
nor  in  the  same  form.  Some  or  all  of  the  brackets  or  ribs  were 
broken  in  nearly  or  quite  all  the  tests  even  when  the  plates  were 
not  fractured.  Mr.  McLean,  the  superintendent  of  the  foundry, 
who  made  these  tests,  obtained  five  doublo-plate  wheels  of 
the  old  pattern  made  by  the  Lobdell  Company  in  Wilming- 
ton, Del.  What  is  called  the  Washburn  double-plate  wheel, 
which  is  the  pattern  now  in  general  use,  has  not  in  reality 
double  plates,  as  the  two  plates  extend  only  about  half  way  from 
the  hub  toward  the  rim,  and  there  they  unite  in  one  plate 
which  extends  to  the  rim.  The  Lobdell  however,  has  two  full 
plates,  which  extend  all  the  way  from  the  hub  to  the  rim  with 
a  space  of  from  about  4  to  6  inches  in  width  between  them. 
The  plates  ar"  slightly  curved.  None  of  these  wheels  broke  into 
pieces  ;  several  of  the  outs'de  plates  developed  short  cucumferen- 
tial  cracks,  which  did  not  destroy  the  integrity  or  the  wholeness 
of  the  wheel,  and  it  was  only  the  outside  plate  which  was  frac- 
tured. Altogether  they  stood  better  than  any  other  form  that 
was  subjected  to  the  test.  It  would  be  curious  if  it  should  be 
found  advisable  to  revert  to  this  old  pattern  of  wheel,  which  was 
abandoned  twenty-five  years  ago  or  more--or  to  something  similar 
to  it.  This  form  is  to  be  subjected  to  a  thorough  series  of  tests  to 
ascertain  what  its  real  merits  are. 

Another  fact  which  was  ascertained  was  that  wheels  which  had 
been  in  service,  or  second-hand  wheels,  did  not  stand  the  test  as 
well  as  new  ones.  This  is  contrary  to  Mr.  Outerbridge's  theory 
that  cast  iron  grows  stronger  if  subjected  *o  frequent  concussions. 
Of  course  it  may  be  that  the  endurance  of  these  double-plate 
wheels  was  due  to  the  quality  of  the  metal  in  them.  It  is  in- 
tended in  the  investigation  which  will  be  made  to  ascertain  how 
they  will  act  if  made  of  the  same  material  as  the  wheels  which 
fail.  Altogether  the  Altoona  wheels  have  stood  the  tests  better 
than  any  others,  excepting  the  double-plate  Lobdell  pattern. 
Some  of  the  Altoona  wheels  were  broken,  but  many  of  them 
stood  the  test  without  fracture.  It  is  proposed  hereafter  to  take 
three  wheels  from  every  hundred,  and  subject  one  to  a  drop 
test  and  two  to  a  thermal  test  by  making  a  mould  1|  inches  wide 
around  the  tread  and  then  pouring  iron  into  it,  these  wheels  to 
stand  two  minutes  without  breaking.  The  time  and  the  space 
may  possibly  be  modified  if  experience  shows  that  it  is  essential. 
The  adoption  of  these  requirements  is  quite  certain  to  lead  to 
efforts  on  the  part  of  wheel-makers  to  devise  forms  which  will  re- 
sist thermal  strains  more  successfully  than  the  so-called  double- 
plate  Washburn  pattern  will  or  does.  It  may  be  added  that 
although  nearly  all  the  wheels  tested  %vere  of  that  pattern, 
their  forms,  and  especially  that  of  the  sets  or  brackets,  varied 
considerably.  The  forms  of  this  pattern  of  wheel  which  were 
tested  seemed  to  have  little  influence  in  their  capacity  to  resist 
the  expansion  of  their  treads  by  heat.  As  was  pointed  out  in 
these  pages  i>efore,  the  strain  required  to  fracture  a  wheel,  even 
it  made  of  poor  material,  must  be  enormous.  The  area  of  the 
fractured  section  was  often  as  much  as  25  square  inches.  The 
force  required  to  pull  this  asunder  can  readily  be  calculated. 
The  new  requirement  of  the  Pennsylvania  Railroad  is  likely 
to  mark  a  new  era  in  the  manufacture  of  cast-iron  wheels  and 
must  lead  the  makers  either  to  use  better  material  in  them  or 
devise  new  forms  which  will  resist  the  new  test,  even  if  made 
of  inferior  iron. 
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THE  PROSPECTS  FOR  ELEOTRICITT  ON  STEAM  ROADS. 

Progressive  railroad  officials,  particularly  those  who  are  in  a 
position  to  feel  keenly  the  competition  of  the  electric  motor  in  sub- 
urban traffic,  are  fully  alive  to  the  progress  and  improvements  in 
electric-power  installations,  and  will  not  be  slow  to  utilize  this 
modern  method  of  power  transmission — for  that  is  all  that  elec- 
tricity is  in  its  present  uses  m  power  plants — when  it  is  possible 
lo  effect  a  saving  by  so  doing,  but  we  think  few  of  them 
will  join  with  the  author  of  the  paper  on  the  "  Motive  Power  of 
the  Future,"  read  before  the  recent  meeting  of  the  American  So- 
ciety of  Railroad  Superintendents,  when  that  writer  says:  "  We 
have  arrived  at  a  very  interesting  point  in  the  evolution  of  rail- 
way motive  power,  a  point  of  transition  from  old  methods  to  new 
ones,  a  point  from  which  it  seems  possible  to  almost  certainly 
predict  the  entire  change  from  steam  to  a  more  economical 
motive  aeent.  .  .  .  Unless,  then,  we  make  the  assumption 
that  we  have  reached  the  end  of  progressive  development,  we 
must  admit  the  very  great  probability  of  the  entire  supersession 
of  steam  by  electricity  as  a  motive  power  on  our  railways, 
not  only  in  suburban  and  interurban  traffic,  but  in 
cross-country  traffic  also.  Primarily,  such  change  will  take 
place  because  the  perfection  of  economy  has  probably 
already  been  reached  with  regard  to  the  application  of  steam." 
Nor  do  we  think  that  those  who  are  most  directly  concerned  in 
the  economical  operation  of  the  locomotive  will  agree  with  the 
opinion  that  the  limit  of  possible  economy  has  been  reached  in 
present  practice.  For  some  years  past  the  economies  sought  in 
locomotive  design  have  chiefly  been  those  obtainable  by  a  reduc- 
tion of  the  total  train  expenses,  rather  than  in  the  economy  of  the 
locomotive  itself.  As  a  result  we  have  larger  locomotives, 
heavier  trains,  engines  that  stay  out  of  the  shop  longer — or  make 
a  greater  mileage  between  shoppings — in  fact,  anything  and 
everything  in  design  and  method  of  operation  that  will  give  the 
best  net  result  on  the  capital  invested  and  which  will  cut  down 
the  expenses  per  ton-mile.  When  all  that  can  be  has  been 
achieved  in  this  direction  attention  must  then  be  given  to  the 
performance  of  the  locomotive  as  a  machine  in  itself  to  reduce  to 
the  lowest  limits  its  coal  consumption  for  a  given  duty  ;  then, 
and  not  until  then,  will  the  1  comotive  reach  its  highest  effi- 
ciency. The  electric  locomotive  has  made  rapid  strides  in  the 
last  few  years,  but  its  best  informed  friends  admit  that  under 
the  present  conditions  it  cannot  compete  with  the  steam 
locomotive  for  cross-country  traffic.  It  is  believed  by  many, 
however,  that  the  developments  in  electricity  in  the  near 
future  will  be  of  such  a  radical  character  that  the  cost  of 
power  in  this  form  will  be  greatly  reduced.  If  tuch  a  sweep- 
ing reduction  in  cost  is  effected  there  is  hardly  any  question 
but  that  the  steam  locomotive  will  be  left  behind  in  the  race. 
The  economies  which  it  is  possible  to  effect  in  the  operation 
of  our  much-respected  friend,  the  steam  engine,  are 
considerable,  but  they  are  not  extensive  enough  to  be  entitled  to 
the  term  "sweeping."  On  the  other  hand  the  radical  or  sweeping 
changes  in  electric  motive  power  necessary  to  permit  it  to  take 
the  place  of  the  steam  locomotive  have  not  yet  been  made,  nor  is 
it  clear  that  they  are  actually  forthcoming.  Many  are  deceived 
by  the  comparative  youthfulness  of  electrical  science  into  the  be- 
lief that  our  knowledge  of  electricity  is  very  incomplete  and  that 
remarkahle  developments  may  be  expected  at  any  time  and  from 
almost  any  direction.  This  is  far  from  the  truth.  The  dis- 
coveries in  electricity  came  to  a  world  of  science  capable  of 
grasping  their  importance  at  once,  and  of  pushing  forward  the 
work  of  investigation;  they  also  came  to  an  industrial  world 
equipped  with  the  knowledge  and  tools  necessary  for  the  con- 
struction of  the  new  machinery,  and  the  engineering  ability  to 
adapt  this  machinery  to  the  wants  of  mankind.  The  result  has 
been  the  development  of  electrical  science  and  electrical  indus- 
tries with  astonishing  rapidity,  until  to-day  they  compare  with 
many  older  sciences  and  industries  in  completeness.  For  these 
reasons  it  does  not  appear  that  there  is,  after  all,  so  much  to  be 
expected  from  the  fuither  developments  in  electrical  engineering. 

Since  the  above  was  written,  Dr.  Chas.  E.  Emery  has]presented 


an  excellent  paper  before  the  American  Society  of  Electrical 
Engineers,  in  which  he  compares  the  present  cost  of  operating  a 
heavy  trunk  line  with  the  expense  of  the  same  service  by 
eleclricity.  He  shows  that  the  fuel  bill  is  only  ten  per  cent,  of 
the  total  expense  of  operation  so  that  a  performance  at  the  central 
station  of  one  horse- power  for  only  two  pounds  of  coal  will 
result  in  a  saving  in  operation  of  oaly  6..56  per  cent,  of  the 
total  expense  after  deducting  the  losses  of  transmission,  etc.  He 
concludes  that  there  would  be  no  saving  in  labor,  none  in  repairs, 
and  none  in  track  maintenance.  Furthermore,  he  shows  that  the 
great  cost  of  the  electric  equipment  will  increase  the 
fixed  charges  to  such  an  extent  that  with  money 
at  .T  per  cent.  interest,  the  traffic  income  must  be 
increased  13f  per  cent,  to  pay  these  charges.  He  argues  that  the 
iibe  of  electricity  in  suburban  travel  increases  the  business  of  the 
road  for  reasons  which  are  already  familiar  to  our  readers, 
but  he  also  points  out  that  in  long-distance  traffic  an  increase  of 
traffic  due  to  the  electric  power  cannot  be  expected.  Others  sup- 
ported these  views  in  the  discussion  and  we  may  safely  conclude 
that  the  electricians  who  best  understand  the  traffic  of  steam 
roads  are  the  least  hopeful  of  the  immediate  use  of  electricity  in 
that  service.  We  shall  again  refer  to  Mr.  Emery's  paper  and 
the  discussion  on  it  next  month. 


A  New  Naphtha  Engine. 


This  engine,  shown  in  the  perspective  in  the  accompanying  en- 
graving, presents  some  entirely  new  features  in  a  boat  engine, 
which  render  it  especially  desirable  as  a  motive  power  for  small 
boats  and  launches.    It  is  built  by  Chas.  P.  Willard  &  Company,  of 


A  New  Naphtha  Engine. 

Chicago,  which  company  owns  the  patents  covering  the  special  fea- 
tures. 

Heretofore,  we  believe,  all  naphtha  launches  have  required  the 
presence  of  a  flame  burning  in  the  generator  while  it  was  in  opera- 
tion, to  vaporize  the  naphtha,  and  also  required  the  presence  of 
several  gallons  of  naphtha  in  the  boat  at  all  times.  By  the  entirely 
different  system  upon  which  this  engine  operates,  there  is  no  fire  in 
the  boat  whatever. 

The  engine  is  of  the  ordinary  trunk  piston  type  and  the  valve 
mechanism  is  of  the  simplest  kind,  consisting  of  a  single  eccentric 
working  a  lever  operating  two  cams.   There  are  no  gears  whatever. 
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When  the  engine  is  first  started  naphtha  is  vaporized  to  obtain  an 
explosive  mixture  for  the  cylinder,  but  after  a  few  minutes  the 
engine  is  supplied  with  gas  from  a  patented  generator,  which  is 
not  shown  in  the  illustration.  From  this  generator  the  gas  enters 
the  base  of  the  engine  at  a  point  opposite  the  hole  seen  In  the  en- 
graving. Through  this  hole  air  is  admitted  to  the  base,  and  the 
mixture,  being  slightly  compressed  by  the  downward  stroke  of  the 
piston,  passes  through  a  throttle  valve  into  the  cylinder,  where, 
after  further  compression,  it  is  ignited  by  an  electric  spark. 

One  of  the  valuable  features  of  the  engine  is  its  ability  to  use  the 
lowest  and  cheapest  grades  of  naphtha  and  gasoline  on  the  market. 
There  is  also  no  flame  in  the  boat  outside  of  the  engine  cylinder. 
The  engine  can  be  operated  at  all  speeds  and  in  either  direction. 
The  amount  of  naphtha  which  is  needed  on  the  boat  at  any  one  time 
is  much  less  than  where  it  is  used  both  as  fuel  and  as  a  working 
vapor,  and,  as  already  stated,  the  oil  can  be  of  a  low  grade,  say  a  57- 
degree  naphtha. 

The  builders, Chas.  P.Willard  &  Company, are  located  at  197  South 
Canal  street,  Chicago,  and  will  be  pleased  to  furnish  additional  in- 
formation. The  engines  are  sold  complete,  ready  to  put  into  a  boat. 


means  of  a  socket  wrench  on  its  spindle,  the  jaws  are  set  out 
against  the  cylinder  walls.  A  two-inch  hole  through  the  center 
of  the  spider  is  for  the  insertion  of  a  turned  bar  or  arbor  which 
is  thus  held  exactly  central  in  the  cylinder,  and  by  which  the 
guides  are  lined  up. 

It  will  be  seen  that  the  mechanism  does  away  with  the  labor  of 
adjusting  a  line  or  arbor  to  a  central  position  in  the  cylinder. 
All  that  is  necessary  is  to  place  the  spiders  in  position,  set  out  the 
jaws  simultaneously  and  then  insert  the  arbor.  The  latter  is  then 
located  centrally  and  with  greater  accuracy  than  is  ordinarily  ob- 
tained. 

The  larger  of  the  two  devices  shown  is  3.s  inches  in  diameter 
and  will  fit  cylinders  from  28  to  31  inches  in  diameter.  The 
smaller  one  is  suitable  for  cylinders  from  19  to  23  inches  in  diam- 
eter. As  each  pattern  can  be  given  a  range  of  at  least  three 
inches,  two  sizes  would  suffice  for  the  average  railroad  shop. 

The  device  has  been  praised  so  highly  by  those  who  have  seen 
it  that  the  company  will  add  it  to  its  line  of  manufactured  prod- 


A  Device  for  Centering  Cylinders.— Made  by  Pederick  &  Ayer  Co.,  Philadelphia. 


or  boats  complete  and  ready  for  operation  will  be  furnished  by  the 
manufacturers. 


A  Device  for  Centering  Cylinders. 

Those  who  have  much  to  do  with  the  erecting  of  locomotives 
or  with  repairing  them  will  appreciate  the  neat  device  for  lining 
up  cylinders  and  guides  which  we  show  herewith.  It  is  the  idea 
of  Mr.  Pedrick,  of  the  Pedrick  &  Ayer  Company,  of  Philadelphia, 
and  was  made  by  him  in  response  to  a  request  for  something  of 
the  kind  for  use  in  the  erecting  shop  of  the  new  locomotive 
works  in  Russia.  It  consists  of  a  cast-iron  spider  or  frame  pro- 
vided with  three  steel  "jaws"  operated  in  unison  similar  to  the 
jiws  of  a  universal  chuck.  Two  pairs  of  spiders  were  made  for 
the  Russian  locomotive  works,  one  set  for  the  high-pressure  and 
the  other  for  the  low-pressure  cylinders  of  compound  locomo- 
raotives.     They  are  both  shown  in  our  engraving. 

The  sreel  jaws  are  neatly  fitted  into  radial  channels  planed  in 
the  spider  and  are  f  by  H  inchps  in  section.  Their  ends  are  en- 
larged to  give  a  bearing  face  3  by  U  inches  by  an  L-shaped  ex- 
tension of  the  jaws.  On  the  face  of  these  jaws  rack  teeth  are 
cut  to  engage  a  spiral  cut  on  the  back  of  the  large  ring  gear  seen 
in  the  engraving.  The  jaws  are  held  in  place  by  plates  which 
cover  them  and  extend  across  the  gear  also.  A  small  pinion 
held  ill  the   spider    frame  meshes   into   the    large   gear    and,  by 


acts  and  is  prepared  to  furnish  it  in  any  size  required, 
manship  is  of  the  best. 


The  work- 


Norfolk  &  Western  Engine  Board. 

In  the  latest  number  of  the  proceedings  of  the  Southern  and 
Southwestern  Railway  Club  we  find  an  article  describing  the  en- 
gine boards  of  the  Norfolk  &  Western  road,  by  R.  P.  C.  Sander- 
son. These  boards  are  believed  to  fulfill  all  requirements  and  are 
easily  and  cheaply  made.  Referring  to  the  engraving  it  will  be 
noticed  that  the  engine  board  itself  consists  of  a  plain  pine  or 
poplar  board  (shown  in  section),  on  to  the  face  of  which  are  se- 
cured by  screws  a  succession  of  horizontal  thin  metal  strips 
(brass,  Russia  iron,  or  something  similar).  The  shape  of  these 
metal  strips  is  shown  by  the  drawing,  and  when  in  place  they 
form  a  succession  of  horizontal  grooves.  The  headings,  names  of 
divisions  and  shops  are  indicated  by  cardboard  labels,  slipped 
into  the  label  holders,  which  are  simply  hung  oa  the  metal  strips 
at  convenient  positions,  and  can  be  changed  ad  libitum  to  suit 
changing  conditions,  by  shifting  them  about,  taking  them  off,  or 
changing  the  cards  in  the  label  holders.  The  label  holders  for 
the  names  of  divisions  are  IJ  by  6  inches  and  a  sample  one  is 
shown.     The  shop  tags  are  3|  inches  by  5  inches. 

The  engines  are  represented  by  tags  of  a  peculiar  form,  as 
shown  by  the  drawing.     The  tag  is  made  of  a  sheet  of  tin,  of  the 
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Details  of  Norfolk  &  Western  Engine  Board, 
shape  shown,  which  has  a  small  piece  of  brass  wire  soldered  to  it 
to  form  a  center  for  the  cardboard  dial.  The  dial  is  also  shown 
separately,  and  the  printing  on  it  can  be  varied  to  suit  the  differ- 
ent requirements.  In  the  case  of  the  dials  shown  the  marking 
has  the  following  meaning  : 

1.  Repairs  required — No.  1 — which  means  general  rebuilding. 

2.  "  "  •'  2— which  means  new  firebox  and  gen- 
eral overhauling. 

3.  Repairs  required — No.  3— which  means  general  overhauling, 
with  heavy  renewals  of  worn-out  parts. 

4.  Repairs  required — No.  4 — which  means  light  general  over- 
hauling. 

5.  Repairs  required  — No.  5 — which  means  light  repairs,  such  as 
can  be  done  in  four  or  five  days  without  removing  wheels. 

S.  Repairs  required — Special — which  means  such  as  broken 
frame,  broken  wheel,  50  flues,  etc. 

W.  Repairs  required — Wrecked — only  used  in  case  of  heavy 
wreck  damage. 

G.  Means  in  good  or  fair  order,  in  condition  to  render  efficient 
service,  and  requiring  nothing  but  current  maintenance  and  run- 
ning repairs. 

After  the  tin  is  cut,  the  center  pin  soldered  on,  the  dial  is 
dropped  on  to  the  center  pin,  and  the  tag  folded  over  to  the  shape 
as  shown  on  the  drawing  of  the  completed  tag.  The  notch  or  gap 
in  the  tag  allows  one  of  the  figures  or  letters  mentioned  above  as 
indicating  the  condition  of  the  engine  to  show,  as  the  condition 
changes,  the  dial  can  be  quickly  rotated  so  as  to  show  the  letter 
or  figure  representing  the  changed  condition.  Above  the  notch 
or  gap  in  the  tag  is  painted  the  engine  number  and  the  class  letter 
or  mark.  Above  the  number  and  class  letter  is  a  little  pocket 
formed  when  folding  the  tin  which  is  used  to  hold  small  labels, 
either  to  represent  the  class  of  service  of  an  engine  in  service, 
such  as  passenger  (through  or  local) ;  freight  (through  or  local); 
pushing  or  helping,  shifting,  maintenance  of  way ,  extra  or  reserve, 
etc.  In  case  of  engine  out  of  service  in^theshops,  asmalllcard  label, 
as  shown,  is  slipped  into  this  pocket  to  show  what  division  the 
engine  was  in  service  on  before  she  was  shopped. 

The  board  in  the  office  of  the  superintendent  of  motive  power  is 
3  feet  7  inches  deep  and  6  feet  wide,  and  gives  the  location,  service 
and  condition  of  all  engines  on  the  road.  In  the  offices  of  the 
various  master  mechanics  are  smaller  boards  of  similar  design , 
giving  records  for  their  divisions  only. 


Notes. 

The  East  River  Bridge  Commission  last  month  received  the 
formal  approval  of  the  bridge  plans  from  the  Secretary  of  War. 
They  also  entered  into  a  contract  with  F.  W.  Miller  for  the  borings 
necessary  for  the  New  York  anchorages,  the  price  being  40  cents 
per  lineal  foot. 

A  motor  vehicle  race  took  place  last  week  between  Paris  and 
Marseilles  and  return.     The  distance   is   1,051  miles  and  the  first 


vehicle  to  arrive  was  the  Michelin  motor  cycle,  which  made  the 
trip  in  72  hours,  including  all  stops,  or  at  the  average  rate  of  14.6 
miles  per  hour. 

The  Pennsylvania  Railroad  considers  the  outlook  so  good  for 
business  after  election  that  it  has  ordered  all  idle  freight  cars  to 
be  put  in  readiness  for  use  on  short  notice.  In  August  the  num- 
ber of  cars  passing  through  the  Harrisburg  yards  is  given  as 
63,666;  in  September,  73,303,  and  October  figures  show  a  still 
greater  increase. 

The  first  of  the  three  torpedo  boats  which  the  Columbian  Iron 
Works,  of  Baltimore,  is  building  fur  the  United  States  govern- 
ment, was  launched  on  October  1.  This  boat  is  160  feet  long  on 
the  water  line,  16  feet  beam,  and  138  tons  displacement.  The 
engines  are  triple  expansion  and  drive  twin  screws.  Their  horse- 
power is  to  be  3,000.     The  contract  calls  for  a  speed  of  34^  knots. 

One  of  the  twin-screw  steel  ferryboats  for  use  on  the  Pennsyl- 
vania Railroad's  new  Twenty-third  street  ferry  across  the  Hudson 
was  l^^unched  at  Cramp's  shipyard  on  Oct.  17.  The  boat  is  to  be 
called  the  Pittsburgh,  and  a  sister  ship,  being  built  by  Charles 
Hillman  &  Co.,  Philadelphia,  is  to  be  called  St.  Louis.  The  boats 
have  been  described  in  these  columns.  The  chief  novelty  about 
them  is  the  use  of  twin  screws  at  each  end  of  the  boat,  or  four 
screws  in  all. 

The  Pacific  Coast  may  soon  have  a  new  and  regular  source  of 
fuel  supply.  An  American  bark  recently  arrived  at  San  Fran- 
cisco with  a  sample  cargo  of  coal  from  the  Tonquin  District  of 
China.  The  coal  beds  are  said  to  be  extensive,  and  it  is  also 
claimed  that  with  the  cheap  Chinese  labor  available  and  the 
present  tariff  rates,  the  coal  can  successfully  compete  with  the 
other  fuels  in  the  market  on  the  Pacific  Coast,  providing  the 
quality  of  the  coal  is  satisfactory. 

In  a  paper  before  the  British  Association  Mr.  E.  W.  Anderson 
relates  his  experience  for  eight  years  with  an  electric  traveling 
crane  and  a  steam  traveling  crane  working  side  by  side  in  a 
foundry.  The  electric  crane  has  one  motor,  geared  to  furnish 
power  for  all  three  motions  required,  and  is  of  30  tons  capacity. 
When  first  installed  there  was  a  prejudice  against  it,  but  now  it 
is  the  favorite  with  the  men.  The  repairs  to  the  electric  crane 
have  cost  less  than  in  the  case  of  the  steam  crane  and  in  many 
ways  the  former  has  proved  more  convenient. 

The  great  engineering  work  of  removing  the  obstruction  in  the 
Danube  River,  known  as  the  Iron  Gates,  between  Alt-Orsova  in 
Hungary  and  Gladova,  in  Servia,  has  been  accomplished  and 
the  river  opened  to  navigation  Sept.  37.  The  passage  of  the  Iron 
Gates  has  always  been  dangerous  and  much  of  the  time  wholly 
impracticable  to  vessels  drawing  5  feet  of  water,  because  of  the 
rocks  and  the  rapids  they  created.  Enormous  quantities  of  rock 
have  been  removed  and  the  river  thus  made  navigable  for  the 
largest  river  steamers  from  Vienna  to  the  Black  Sea.  It  is  said 
that  the  work  cost  nearly  $10,000,000. 

The  Steam  Engineering  Class  of  the  Young  Men's  ^Institute, 
333-234  Bowery,  New  York  City,  opened  its  1896-97  session  on  the 
evening  of  Oct.  7,  1896,  and  will  continue  open  Wednesday  and 
Friday  evenings  until  April  29, 1897.  The  class  is  in  charge  of 
Mr.  Wm.  H.  Weightman  as  usual.  Its  object  is  the  instruction 
of  all  employed  or  expecting  to  be  employed  in  the  practical  opera- 
tions of  engines,  boilers  and  machinery,  and  desirous  of  gaining  a 
knowledge  of  or  improving  themselves  in  the  theoretical  branches, 
rules  and  practice  of  steam  engine,  boiler  and  power  transmission 
calculations.  Tho^e  desiring  to  avail  themselves  of  the  opportun- 
ity should  join  the  slass  at  once. 


In  the  Engineer  for  Oct.  9,  Mr.  Chas.  Rous-Marten  gives  some 
facts  about  the  longest  regular  run  without  stops  in  the  world. 
This  run  is  made  daily  on  the  Great  Westtrn  Railroad  of  Eng- 
land, between  Paddington  and  Exeter,  and  is  194  miles  long.  The 
average  speed  according  to  schedule  is  51.7  miles  per  hour.  The 
train  usually  consists  of  six  cars  carried  on  trucks,  and  weighing 
140  long  tons  behind  the  engine.  The  engine  hauling  the  train  is 
a  19  by  24  with  one  pair  of  drivers  7  feet  8  inches  in  diameter,  and 
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a  four-wheeled  leading  truck.  The  steam  pressure  is  160  pounds, 
and  the  heating  surface  1,561  square  feet.  The  grades  are  easy  and 
the  road  favorable  to  fast  running,  but  at  Bristol  the  train  passes 
around  a  loop  to  avoid  the  station  and  the  curves  in  the  track  at 
this  point  compel  the  opeed  to  be  kept  down  to  about  10  miles  per 
hour.     There  is  also  one  grade  of  1  in  81. 

Tlie  lens  for  the  great  telescope  of  the  new  observatory  at 
Lake  Geneva,  Wis.,  has  been  completed  after  two  and  a  half 
years'  labor,  and  now  lies  at  the  workshop  of  Prof.  Alvin  Clark, 
in  Cambridge,  awaiting  the  orders  of  the  Chicago  University  au- 
thorities. Its  focal  distance  is  61  feet;  the  extreme  diameter  of  the 
clear  aperature  is  41|  inches.  The  crown  is  about  3  inches  thick 
at  the  middle,  and  1^  inches  thick  at  the  outer  edges,  and  weighs 
205  pounds.  The  flint  neighs  810  pounds.  The  lees  and  its  iron 
ring  and  cell  weigh  about  1,000  pounds.  The  cost  of  the  glass 
plates,  in  Paris,  was  $40,000,  and  the  entire  cost  of  the  lens  is  es- 
timated to  have  been  |100,000.  For  its  journey  West  it  will  be 
wrapped  in  flannel  and  bedded  in  curled  hair  in  a  box  mounted 
on  springs  and  packed  with  excelsior  in  a  larger  box.  It  will 
ride  in  the  center  of  a  parlor  car,  and  will  be  accompanied  by 
four  men. 


Last  November  one  of  four  vertical  triple-expansion  Corliss  en- 
gines, built  by  Fraser  &  Chalmers,  Limited,  of  Chicago,  for  the 
De  Beers  Consolidated  mines,  Kimberly,  was  tested  to  see  if  it 
met  the  guarantee  of  the  builders  that  the  dry  steam  consumed 
per  brake  horse-power  should  not  exceed  145  pounds.  The  engines 
were  each  of  225  horse-power.  The  cylinders  are  HI  inches,  19 
inches  and  30  inches  in  diameter  by  36  inches  stroke.  The  engine 
has  two  cranks  90  degrees  apart.  The  cylinders  are  jacketed. 
The  steam  pressure  during  the  test  averaged  123.7  pounds  above 
the  atmosphere,  the  vacuum  11.5  pounds.  The  engine  made  74.6 
revolutions  per  minute,  and  developed  223.86  brake  horse-power 
and  234.82  indicated  horse-power.  The  frictional  horse-power 
was  thus  only  4.4  per  cent.  The  dry  steam  per  brake  horse- 
power was  only  13.5  pounds,  and  per  indicated  horse-power, 
12.9  pounds,  a  truly  notable  result.     The  test  lasted  five  hours. 

A  notable  steam  yacht  has  been  designed  by  Mr.  Charles  D. 
Mosher,  and  is  now  under  construction  at  Upper  Nyack  for  Mr. 
Charles  R.  Flint,  of  New  York  City.  The  toat  is  to  have  a  guar- 
anteed speed  of  33  knots,  or  about  38  miles  per  hour.  It  will  be 
122  feet  long,  12-i  feet  beam  and  4  feet  draft.  It  will  be  driven 
by  twin  screws  and  quadruple-expansion  engines  of  2,000  horse- 
power. There  will  be  independent  air,  feed  and  circulating 
pumps,  electric-lighting  plant,  and  blowers  for  forced  draft. 
Steam  will  be  supplied  by  two  Mosher  water-tube  boilers.  The 
hull  of  the  boat  will  be  divided  into  seven  compartments  by 
water-tight  bulkheads.  The  coal  bunkers  will  be  of  large 
capacity.  The  fittings  of  the  boat  will  be  excellent,  but  the  most 
interesting  feature  is  the  facility  with  which  all  the  upper  works 
can  be  removed  and  replaced  «ith  a  turtle-back  deck  and  two 
conning  towers.  Simultaneously  with  this  change  the  boat  can 
be  fitted  with  torpedoes  and  rapid-firing  guns,  thus  convening 
the  yacht  into  one  of  the  fastest  and  most  effective  of  torpedo, 
boats. 

The  last  session  of  the  Mexican  Congress  amended  the  existing 
patent  law  of  that  country,  so  that  article  33  reads  as  follows  : 
•'The  owner  of  a  patent  is  obliged  to  prove  to  the  Department 
of  Encouragement  at  the  end  of  each  period  of  five  years  of  the 
life  of  the  patent  that,  with  a  view  of  maintaining  it  for  another 
five  years,  he  has  paid  into  the  general  Treasury  of  the  Federa- 
tion the  sum  of  pO  at  the  close  of  the  first  five  years,  or  §75  at 
the  expiration  of  ten  years,  and  $100  at  the  expiration  of  fifteen 
years.  All  these  payments  have  to  be  made  in  Mexican  dollars. 
The  term  within  which  these  payments  have  to  be  proved  shalj 
be  two  months  after  the  conclusion  of  each  period  of  five  years. 
This  term  cannot  be  extended.  P.  rsons  who  up  to  the  pro- 
mulgation of  this  law  shall  have  lost  their  patents  under  Section 
3,  Article  37  of  the  law  of  June  7,  1890,  may  avail  themselves  of 
the  benefits  of  this  law  to  save  their  patents,  provided  they  pay 
the  proper  fees  within  three  months  of  .such  promulgation.     But 


the  patent  thus  revived  is  without  prejudice  to  the  rights  acquired 
by  other  parties  subsequently  to  the  declaration  of  forfeiture." 

The  Joint  Select  Committee, created  at  the  last  session  of  Congress, 
to  investigate  and  report  upon  the  question  of  the  use  of  alcohol 
free  of  tax  in  the  manufactures  and  arts,  have  prepared  a  series  of 
interrogatories,  which  will  be  distributed  throughout  the  country 
to  such  parties  as  are  thought  to  be  interested  in  the  question.  It 
is  the  earnest  desire  of  the  comnr-ittee  to  secure  all  possible  infor- 
mation bearing  upon  the  subject,  and  it  is  hoped  that  parties 
interested  will  submit  their  views  to  the  committee  promptly. 
Sets  of  the  circular  letter  and  blank  for  replies  will  be  supplied  to 
any  applicant  by  addressing  the  Chairman,  Room  21,  Senate 
Annex,  Washington,  D.  C.  The  commitee,  which  is  composed 
of  three  members  of  each  House,  will  probably  assemble  in  Wash- 
ington soon  after  the  middle  of  November  for  the  purpo.se  of 
formulating  a  report  to  Congress  accompanied  by  the  draft  of  a 
law  which  will  place  domestic  industries  on  as  favorable  a  basis 
as  similar  industries  in  foreign  countries.  During  their  sessions 
in  Washington  hearings  will  probably  be  given  in  order  to  sup- 
plement the  information  obtained  through  the  interrogatories  sent 
out  by  mail. 

The  New  York  Tribune  says  that  the  United  States  Naval  au- 
thorities have  tested  and  found  highly  satisfactory  an  improved 
Howell  torpedo.  The  new  torpedo  is  larger  than  any  of  that 
type  previously  tried,  some  of  its  dimensions  being  as  follows  : 
Extreme  length,  14  feet  6  inches  :  greatest  diameter,  17  inches  ; 
net  weight  of  guncotton  in  charge,  174  pounds  ;  net  weight  of 
water-wetting  charge,  43.6  pounds  :  net  weight  of  dry  guncotton 
in  primer,  2.35  pounds:  immersed  displacement  in  sea  water, 
1,1.50  pounds ;  launching  weight  of  torpedo,  1,130  pounds ;  re- 
serve buoyancy,  20  pounds  ;  mean  speed  over  range  of  400  yards, 
33  knots  :  over  600  yards,  30  knots  ;  o^er  800  yards,  38. S  knots. 
The  extreme  effective  range,  as  adjusted  for  regular  service,  is 
1,000  yards  ;  the  deflection  from  beam  fire  at  a  ship  with  a  speed 
of  17  knots.  5  degrees;  weight  of  fly-wheel.  30  poui.ds:  most 
efficient  fly-wheel  speed  at  start,  9,600  revolutions  per  minute  ; 
pitch  of  screw  at  start.  14  inches  ;  pilch  of  screw  at  finish,  29 
inches  ;  diameter  of  screws,  10  inches.  The  total  displacement 
weight  of  a  center  pivot  launching  tube  is  2,'i03  pounds  ;  that  of 
the  tule  proper,  1,158  pounds ;  of  a  carriage,  422  pounds;  of  a 
racer.  98  pounds;  of  the  motor,  330  pounds;  of  the  piping  to 
swivel,  200. pounds.  The  weight  of  a  powder  blast  in  the  cart- 
ridge case  is  six  ounces. 

The  North  Atlantic  squadron  passdd  through  the  heavy  gale  ol 
last  month  when  on  its  way  from  Hampton  Roads  to  New  York. 
Most  of  the  ships  behaved  well  in  the  storm,  but  the  crew  of  the 
battleship  Indiana  had  an  experience  they  will  not  soon  forget. 
Captain  Evans  gave  an  account  of  it,  from  which  we  take  the  fol- 
lowing: "Soon  after  we  left  Hampton  Roads  Monday  all  four  of 
the  8-inch  turrets  broke  loose  at  once  from  their  gearing.  That 
was  about  2  o'clock  in  the  afternoon.  We  went  to  work  with  .5- 
inch  hawsers  to  tie  the  guns  up.  We  tied  the  two  forward  tur- 
rets together  by  binding  the  guns  each  to  the  other  and  fastening 
the  hawsers  to  the  bits,  and  managed  the  aft  ones  the  same  way. 
It  was  a  very  hard  job.  About  2  o'clock  the  next  morning  the  for- 
ward ones  snapped  their  hawsers  and  got  loose  again.  The  storm 
was  then  very  severe,  and  the  ship  was  rolling  at  an  angle  of  36 
degrees.  The  decks  were  flooded  with  water,  and  this,  with  the 
pitching  of  the  ship,  made  working  on  deck  very  dangerous.  To 
makti  matters  worse,  the  forward  13-inch  gun  turret  got  loose, 
and  those  enormous  guns  began  thrashing  about  in  full  com- 
mand of  the  deck.  We  fastened  a  5-inch  hawser  on  the  13-inch 
gun  and  it  snapped  like  a  cotton  string.  We  finally  caught  the 
big  guns  with  an  8-inch  hawser  and  tied  them  securely  to  the  su- 
perotructure.  It  was  an  awful  job,  though,  and  we  were  in  danger 
of  being  washed  overboard  every  minute.  All  during  the  work 
the  deck  was  completely  flooded." 

A  series  of  interesting  tests  were  recently  made  on  short  sec- 
tions of  wire  cable  in  the  laboratory  of  the  Yorkshire  College, 
Leeds,  England,  and   described  in  Engineering.    In  making    the 
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tests  it  was  found  that  none  of  the  cappings  supplied  by  the 
makers  was  at  all  satisfactory;  most  of  them  gave  way  at  about 
one-half  the  breaking  load  of  the  rope,  when  taking  the  strength 
of  the  rope  as  the  sum  of  the  strength  of  the  wires  tested 
individually.  After  several  experiments  it  was  found  that  the 
only  really  satisfactory  method  of  making  the  strength  of  the 
cap  approximately  equal  to  the  strength  of  the  rope  is  as  follows: 
Before  cutting  off  a  sample  length  from  the  bulk  of  the  rope,  it  is 
tightly  bound  with  wire  at  about  six  inches  from  the  end,  and 
then  cut  off.  The  specimen  is  then  tightly  .served  with  tarred 
band  from  end  to  end,  in  order  to  keep  the  strands  in  their  proper 
position.  The  ends  aie  then  frayed  out,  and  the  end  of  each 
wire  turned  over;  each  end  of  the  rope  is  then  put  in  boiling 
caustic  soda  to  remove  tar  and  grease,  thoroughly  washed  m  hot 
water,  then  dipped  in  "killed  spirits" — i.  e.,  chloride  of  zirc, 
and  afterward  in  molten  solder;  each  wire  then  gets  tinned. 
The  ends  are  then  put  into  split  conical  dies,  and  an  alloy,  con- 
sisting of  lead,  tin  and  antimony,  is  cast  round  it,  which  com- 
pletes the  capping  process.  The  rope  is  then  pulled  apart  in  the 
testing  machine,  the  ends  being  held  in  conical  dies.  The  results 
of  seven  tests  show  that  the  breaking  strains  of  from  13,960 
pounds  to  .5.5, .500  pounds  for  the  different  ropes  wf  re  all  from  03.4 
to  96.2  per  cent,  of  the  sum  ot  the  strengths  of  its  component 
wires. 


Consul  Merrilt,  of  Barmen,  describes  Herr  Linde's  process  for 
the  manufacture  of  liquid  air,  whereby  also  oxygen  gas  is  ob- 
tained at  a  cheaoer  cost  than  that  produced  by  the  methods  now 
in  use.  A  pov\  erful  engine  compresses  air,  which  is  cooled,  as 
far  as  possible,  by  ordmary  refrigerating  methods  and  passf  d 
into  a  spirally  coiled  pipe  a  hundred  yards  long.  This  pipe  is  en- 
closed in  a  second  spiral.  By  means  of  a  throttle  valve  at  the 
end  of  the  inner  spiral,  a  certain  proportion  of  the  comprfssed 
air  is  allowed  to  expand  in  the  space  between  it  and  the  outer 
pipe.  Thus  the  stream  of  compressed  air  from  the  pumpis  cooled 
by  that  portion  which  has  been  allowed  to  expand,  and  arrives  at 
the  throttle  valve  in  a  colder  state  than  the  portion  that  preceded 
it.  Conseqiiently,  it  reaches  a  still  lower  temperature  on  expan- 
sion, cooling  yet  more  powerfully  the  advancing  stream  in  the 
inner  tube.  By  carrying  this  cumulative  cooling  effect  sufficiently 
far,  the  circulating  air  is  at  least  brought  down  to  its  crilica 
point  and  liquefies,  after  which  a  continuous  stream  of  liquid  air 
is  merely  a  question  of  engine  power.  The  cycle  of  operations  can 
be  readily  apprehended;  there  is  compressioa,  expansion  in  a 
closed  chamber,  and  utilization  of  the  cold  thus  produced  to  re- 
peat the  cycle  from  a  lower  initial  temperature.  The  apparatus 
produces  with  the  greatest  ease  a  substat.ce  for  vvhich  there  is 
already  a  large  industrial  demand— oxygen  gas.  During  the  pro- 
cess just  described,  the  air  becomes  steadily  richer  in  oxygen 
until  that  gas  forms  some  70  per  cent,  of  the  product.  This  rela- 
tively pure  oxygen  is  sufficiently  good  for  certain  purposes,  and 
it  may  be  further  purified  from  nitrogen  if  desired. 


The  trouble  encountered  again  during  the  past  season  with  the 
Belleville  water-tube  boilers  in  the  Northern  line  passenger  steam- 
ers North  Land  and  J\orth  We>it,  especially  the  latter  boat,  has 
been  the  subject  of  a  great  deal  of  comment  among  engineers  on 
the  lakes,  and  rumors  have  been  circulated  about  new  boilers 
being  adopted.  Builders  of  the  steamers  have  disclaimed  any  re- 
sponsibility for  difficulty  with  the  boilers,  as  they  hold  that  they 
opposed  the  adoption  of  them  at  the  outset.  Mr.  Miers  Coryell, 
who  represented  the  French  owners  of  patent  rights  on  the  boil- 
ers, and  who,  even  up  to  the  close  of  the  passenger  season  this 
year,  has  been  trying  to  straighten  out  the  trouble,  claims  that 
the  unsatisfactoi-y  operation  of  the  ships  has  been  due  entirely  to 
negligence  in  the  management  of  the  fire  rooms.  He  writes  from 
New  York  at  considerable  length  on  the  subject,  and  in  part  says: 
"Among  some  of  the  practices  which  prevailed,  and  which  the 
engineers  estimated  they  could  not  prevent,  were  the  following: 
Heavy  fires,  brought  on  by  charging  the  furnaces  with  lumps  of 
coal  that  were  limited  in  size  only  by  the  dimensions  of  the  fur- 
nace doors;  ash  pans  full  of  dirt  and  clinker;  furnace  doors  wide 
open  half  the  time;  damper  doors  kept  wide  open:  boilers  too  full 


at  times  and  again  allowed  to  run  scant  of  water,  thereby  dam- 
aging them;  fireroom  force  cleaning  a  number  of  furnaces  at  a 
time,  and  in  fact,  conducting  work  of  this  kiud  at  their  leisui", 
allowing  the  steam  pressure  to  drop  as  much  as  I0(»  pounds:  then 
further  delay  by  fires  too  thick  to  allow  a  passage  of  air  through 
them,  and  a  consequent  discharge  of  clouds  of  black  smoke  in- 
stead ot  kindling  fires  in  the  furnaces.  Then,  too,  the  discharge 
pumps  for  disposal  of  ashes  were  run  without  a  mLxture  of  water 
with  the  cinder,  which  was  equivalent  to  rotating  them  in  emery. 
It  would  seem  that  they  were  purposely  rendered  useless,  in  a 
spirit  of  destruction  and  wickedness.  As  a  result  of  this  the 
boats  would  reach  port  with  firerooms  IS  inches  deep  with  ashes." 
—Marine  Review. 

Mr.  E.  L.  Langford  has  been  chosen  President  of  the  Brooklyn 
&  Brighton  Beach,  to  succeed  James  Jourdan. 


Mr.  G.  H.  Clark,  Jr.,  has   been  elected   Vice-Presi  Jent  of   the 
Northampton  &  Hertford  Railroad,  with  office  at  Newark,  N.  J. 


G.  51.  Stewart,  previously  Acting  General  Manager  of  the  Inter- 
oceanic  Railway  ot  Mexico,  has  been  appointed  General  Manager. 

Mr.  Henry  Kistner  has  been  appointed  General  Foreman  of 
Motive  Power  and  Car  Departments  of  the  Monterey  &  Mexican 
Gulf. 


Mr.  H.  L.  Hawkins  has  been  appointed  Chief  Engineer  of  the 
Oregon  Improvement  Company,  with  headquarters  at  Seattle, 
Wash. 


Frederick  A.  Lex,  formerly  with  A.  Whitney  &  Sons,  has  be- 
come identified  with  the  Lobdell  Car  Wheel  Company  of  Wil- 
mington, Del. 

Mr.  F.  G.  Patterson,  President  and  Superintendent  of  the 
Altoona,  Clearfield  &  Northern,  was  last  month  appointed  as  Re- 
ceiver of  the  road. 


Mr.  J.  A.  Atwood,  heretofore  Principal  Assistant  Engineer  of 
the  Pittsburgh  &  Lake  Erie,  has  been  appointed  Chief  Engineer 
in  place  of  Mr.  F.  E.  House. 

Mr.  W.  W.  Wentz,  Jr.,  has  been  appointed  Secretary  and  Pur- 
chasing Agent  of  the  Louisville,  Evansville  &  St.  Louis,  with 
headquarters  at  Louisville,  Ky. 

Mr.  Horace  G.  Burt  has  resigned  as  General  Manager  of  the 
Chicago,  St.  Paul,  Minneapolis  &  Omaha,  to  become  Third  Vice- 
President  of  the  Chicago  &  Northwestern. 

Mr.  Edwin  Hawley,  of  New  York,  Vice-President  of  the  Min- 
neapolis &  St.  Louis,  was  on  Oct.  6  ohosen  Vice-President  of  that 
road  to  succeed  Mr.  W.  L.  Bull,  resigned. 

Mr.  H.  Walter  Webb,  Third  Vice-President  of  the  New  Y'ork 
Central,  New  Y'ork  City,  has  been  appointed  Temporary  Receiver 
of  the  Ogdensburg  &  Lake  Champlain  Railroad. 

Mr.  Frank  J.  Sarnan,  Master  Mechanic  on  the  Manitou  Beach 
Railroad,  has  been  appointed  Superintendent,  succeeding  Mr. 
George  C.  Mills.  Mr.  Charles  Sarnan  succeeds  Him  to  the  posi- 
tion of  Master  Mechanic. 


M.  J.  F.  Sechler  has  resigned  as  Master  Mechanic  of  the  Louis- 
ville, Evansville  &  St.  Louis  at  Princeton,  Ind.  Mr.  F.  C.  Cleaver, 
formerly  Master  Mechanic  of  the  Vandalia  line  at  Terre  Haute, 
Ind.,  has  been  appointed  in  his  stead. 

Mr.  Charles  E.  Levy,  President  of  the  New  Orleans  &  Western 
Railway,  has  resigned,  owing  to  poor  health.  Mr.  W.  Mason 
Smiih,  the  Vice-President,  was  chosen  to  fill  the  vacant  position, 
and  Mr.  W.  W.  Pierce  was  elected  Vice-President. 


Mr.  Henry  Fink,  one  of  the  Receivers  of  the  Norfolk  &  West- 
ern, has  be^n  chosen  President  of  the  reorganized  company  which 
took   possession   of  the   property  October   1.     Mr.  h .  J.  KImljall, 
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heretofore  President  and  Receiver,  is  Chairman  of  the  Board  of 
Directors. 


WiUnipmtnt  Holes. 


Mr.  W.  H.  Brehm  has  been  appointed  Master  Mechanic  of  the 
Missouri,  Kansas  &  Texas  north  of  Denison,  Tex.,  with  headquar- 
ters at  Parsons,  Kan.  Mr.  John  L.  Wigton  has  been  appointed 
Master  Car  Builder  of  the  lines  north  of  Denison,  Tex.,  with 
headquarters  at  Sedalia,  Mo. 

Mr.  W.  H.  Stark  has  resigned  his  position  as  Master  Car  Builder 
of  the  Wheeling  &  Lake  Erie  Railway  Company  to  give  his  at- 
tention to  railway  supply  matters.  Mr.  Stark  has  an  interest  in 
several  valuable  railway  appliances  patented  by  him,  which  will 
probably  be  on  the  market  in  the  near  future. 

Gen.  Horace  Porter,  who  has  been  iirst  Vice-President  of  Pull- 
man's Palace  Car  Company  for  many  years,  has  resigned  that 
ofltice  owing  to  his  election  to  the  position  of  Chairman  of  the 
Board  of  the  St.  Louis  &  San  Francisco.  The  former  second  Vice- 
President,  Mr.  T.  H.  Wickes,  succeeds  General  Porter  as  first 
Vice-President. 

Mr.  J.  M.  Wallace,  Superintendent  of  Motive  Power  of  the 
Pennsylvania  Railroad  at  Altoona,  Pa.,  will  succeed  the  late  Mr 
Neilson  as  General  Superintendent  of  the  Philadelphia  &  Erie 
and  the  Northern  Central  Railroad.  Mr.  Wallace  will  be  suc- 
ceeded as  Superintendent  of  Motive  Power  by  Mr.  W.  W.  Atter- 
bury,  now  at  Fort  Wayne. 

Mr.  E.  W.  Knapp,  Master  Mechanic  of  the  Mexican  National^ 
at  Acambaro,  Mex.,  has  been  transferred  to  the  City  of  Mexico, 
and  Mr.  R.  Fitzsimmons,  Acting  Master  Mechanic  at  the  latter 
point,  has  been  appointed  Foreman  of  Engines  at  Saltillo.  Mr.  E. 
D.  Stegall  has  been  appointed  Master  Mechanic  of  the  Mexican 
National  at  Acambaro,  Mex. 


The  promotion  of  Mr.  F.  W.  Brazier  from  the  position  of  Gen- 
eral Forman  of  Car  Works  to  that  of  Assistant  Superintendent  of 
Machinery  of  the  Illinois  Central  Railroad  will  please  his  many 
friends.  Mr.  Brazier  came  from  the  Fitchburg  road  to  take 
charge  of  the  plant  of  the  Chicago,  New  York  &  Boston  Refrier- 
ator  Company  at  Elsdon,  111.  Later  he  accepted  his  recent  posi- 
tion on  the  Illinois  Central. 

Mr.  Walter  A.  Scott,  General  Superintendent  of  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha,  has  been  appointed  General 
Manager  of  that  road,  with  headquarters  at  St.  Paul,  Minn.,  to 
succeed  Mr.  H.  G.  Burt,  and  the  office  of  General  Superintendent 
has  been  abolished.  Mr.  Scott  was  formerly  Master  Mechanic  for 
ten  years  and  Assistant  Superintendent  of  Motive  Power  and 
Machinery  for  two  years  on  the  Chicago  &  Northwestern. 

Last  month  we  were  in  error  in  stating  that  Mr.  R.  P.  C.  Sand- 
erson had  resigned  the  position  of  Division  Superintendent  of 
Motive  Power  on  the  Norfolk  &  Western  Railroad.  The  office  of 
the  General  Superintendent  with  the  staff  belonging  to  that  de- 
partment was  abolished  on  the  Norfolk  &  Western  Railroad,  and 
Mr.  Sanderson's  position  as  a  staff  officer  of  the  general  superin- 
tendency  was  abolished  with  the  general  superintendency,  but  the 
duties  of  that  position  are  being  performed  by  him  much  the 
same  as  before,  but  under  the  Superintendent  of  Motive  Power's 
supervision  instead  of  under  the  General  Superintendent's. 


Mr.  Robert  Neilson,  General  Superintendent  of  the  Philadelphia 
&  Erie  and  Northern  Central  roads  of  the  Pennsylvania  system, 
died  very  suddenly  at  his  home  in  Williamsport,  Oct.  13.  Mr. 
Neilson  was  born  in  Ontario,  Canada,  Aug.  19,  1837.  He  gradu- 
ated from  Rensselaer  Polytechnic  Institute  in  1863,  and  immedi- 
ately entered  the  service  of  the  Pennsylvania  Railroad  as  rod- 
man  on  the  Philadelphia  &  Erie.  In  1865  he  became  Resident  En- 
gineer of  the  middle  division  of  that  road.  In  1870  he  was  pro- 
moted to  the  Superintendency  of  the  Western  Pennsylvania  di- 
vision, and  in  1874  he  was  appointed  to  a  similar  position  on  the 
Elmira  and  Canandaigua  division  of  the  Northern  Central.  In 
1881  he  was  made  General  Superintendent  of  the  Philadelphia  & 
Erie  and  of  the  Northern  Central  north  of  Harrisburg,  and  in  1884 
his  responsibilities  were  extended  to  embrace  the  entire  Northern 
Central.  The  duties  of  this  position  he  discharged  with  great 
ability  until  his  death.  He  had  been  in  the  service  of  the  Pennsyl- 
vania for  over  30  years. 


The  Green  Bay  &  Western  is  asking  bids  on  150  box  cars. 

The    Cudahy  Packing  Company   is  in   the   market  for  50  re- 
frigerator cars. 


The  Winona  &  Western  Railroad  has  ordered  two  locomotives 
from  the  Dickson  Locomotive  Works. 


The  Lima  Locomotive  Works  have  an   order  for  one  Shay  lo- 
comotive for  the  Morning  Mining  Company. 

The  Louisville  &   Nashville  has  given   out  a   contract  for   15 
engines,  and  it  is  asking  bids  on  300  gondola  cars. 

The  Keokuk  &  Western  road  has  contracted   vrith  the  Rogers 
Locomotive  Works  for  three  10-wheel  locomotives. 


The  Spokane  Falls  &  Northern  Railway  has  contracted  for  one 
six-wheel  connected  engine  with  the  Baldwin  Locomotive  Works. 

The  Michigan-Peninsular  Car  Company,  Detroit,  have  been 
given  an  order  for  building  1,000  freight  cars  for  the  Erie  Rail- 
road. 


The  Georgia  railroad,  it  is  reported,  has  placed  an  order  for 
100  freight  cars  with  the  Youngstown  Car  Manufacturing  com- 
pany.   

The  Portland  Company,  Portland,  Me.,  has  an  order  for  five 
four-wheel  connected  engines  from  the  Grand  Trunk  Railway  of 
Canada. 


The  St.  Charles  Car  Works  have  delivered  to  President  E.  H.  R. 
Green,  of  the  Texas  Midland  Railroad,  the  private  car  recently 
completed  for  him. 

Wells  &  French  have  been  given  the  contract  for  building  100 
refrigerator  cars  for  Swift  &  Co.  The  latter  company  are  asking 
bids  on  50  stock  cars. 


The  Stone,  Coal  and  Lumber  Freight  Line  of  Atlanta,  Ga.,  has 
recently  contracted  with  the  Car  Trust  Investment  Company  of 
New  York  for  200  cars. 


The  Rock  Island  Railroad  is  building  at  its  own  shops  two_fast 
locomotives  of  the  designs  recently  gotten  up  by  Mr.  Wilson.'and 
which  have  proved  so  satisfactory. 

The  International  Great  Northern  has  built  a  number  of  draw- 
ing-room cars  for  service  between  St.  Louis  and  Galveston.  They 
have  13  sections,  and  are  supplied  with  buffets. 

It  is  again  reported  that  the  Butler  &  Pittsburgh  will  soon  be 
in  the  market  for  much  of  its  new  equipment,  but  the  report  is 
denied,  and  it  is  said  that  no  orders  will  be  placed   before  spring. 


Rotary  Acceleration. 

A  correspondent  of  the  Practical  Engineer,  in  commenting  on  an 
editorial  in  that  paper  on  "train  resistance,"'  has  the  following  to 
say  about  rotary  acceleration: 

"You  remark  that  there  is  the  rotary  acceleration  of  the  wheels 
and  axles,  which  has,  we  believe,  been  nearly  always  neglected,  but 
which  forms,  nevertheless,  a  very  important  part  of  the  whole  re- 
sistance, prompts  me  to  say  that  there  is  an  equal  and  universal 
tendency  to  ignore  the  effect  of  rotary  acceleration  in  our  text- 
books on  mechanics.  How  often  de  we  not  find  the  little  carriage 
running  down  an  inclined  plane  with  an  acceleration  calculated 
with  total  disregard  of  the  rotary  acceleration  of  the  wheels?  and 
nithouf  any  hint  that  any  such  a  connection  to  the  calculation  is 
needed.  One  occasionally  even  finds  in  standard  text-books  a 
problem  given,  in  which  a  body  is  expected  to  roll  down  an  inclined 
plane  in  exactly  the  same  time  as  it  would  slide  down  if  there  were 
no  friction.  I  take  the  following  exercise  from  a  well-known  ele- 
mentary text-book:  "Show  that  the  velocity  acquired  by  a  body 
rolling  down  a  smooth  inclined  plane  is  the  same  as  that  acquired 
by  falling  vertically  through  the  height  of  the  plane."  It  appears 
to  me  that  such  an  exercise,  found  with  others  in  good  text-books, 
is  in  itself  a  proof  that  the  difference  between  sliding  and  rolling  is 
not  sufficiently  brought  to  the  front  by  teachers  of  mechanics.  It 
is  assumed  in  these  cases  that  a  body  rolling  down  an  inclined 
plane  or  along  a  smooth  surface,  under  the  influence  of  any  force, 
will  be  subject  to  the  same  acceleration  as  when  sliding  down  the 
plane  or  along  the  surface  under  the  same  force,  which,  of  course, 
is  not  true. 

A  very  simple  experiment  serves  to  bring  out  forcibly  the  great 
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influence  of  rotary  acceleration  upon  the  velocity  acquired  by 
wheels  of  diflferent  types.  If  a  table  napkin  ring  (a  turned  one) 
and  a  common  cotton  reel  of  nearly  equal  weight  and  diameter  be 
procured,  and  set  to  roll  down  a  drawinc  board  tilted  to  a  good  in- 
clination, it  will  be  found  that  the  reel  will  reach  the  bottom  much 
sooner  than  the  ring,  owing  to  the  mass  of  the  ring  being  concen- 
trated so  near  its  periphery  compared  with  the  reel,  that  a  much 
larger  proportion  of  the  energy  due  to  the  fall  has  to  be  spent  in 
giving  the  ring  its  rotary  acceleration.  Indeed,  in  the  case  of  a 
ring  indefinitely  thin,  just  one-half  the  energy  is  required  for  rotary 
acceleration,  and  the  other  half  for  the  movement  of  translation. 
And  hence,  if  a  wheel  could  be  made  with  all  its  mass  concentrated 
in  the  center,  such  a  wheel  would  reach  the  bottom  of  an  in- 
clined plane  by  the  time  the  indefinitely  thin  ring  had  got  half 
way  only. 


European  Boiler  Practices. 


Mr.  R.  S.  Hale,  M.  E.,  has  recently  submitted  a  report  to  the 
Steam  Users'  Association,  of  31  Milk  street.  Boston,  Mass..  giving 
the  results  of  his  investigation  upon  European  boiler  practices,  Mr. 
Hale  having  visited  England,  Germany,  France  and  Belgium  for 
this  purpose.  From  a  summary  of  it  by  the  Engineering  Record 
we  take  the  following: 

Regarding  the  types  of  boiler  in  use  in  the  year  1895,  Mr.  Hale 
found  that  in  England  .38  per  cent,  were  Lancashire  and  similar 
types,  23.7  per  cent.  Cornish,  6  8  per  cent,  of  the  externally  fired 
cylindrical  type,  while  the  boilers  of  the  water-tube  type  were 
found  to  be  1.8  per  cent.  In  France  the  percentage  of  Lancashire 
and  Cornish  boilers  is  exceedingly  small,  while  the  externally-fired 
cylindrical  leads  the  list  at  57.3  per  cent.  The  externally-fired 
multi-tubular,  which  evidently  corresponds  with  the  American  re- 
turn horizontal  tubular  boiler,  represents  13.4  per  cent,  of  the 
boilers  in  France,  while  none  was  found  in  England.  The  percent 
age  of  water-tube  boilers  in  France  was  5.7.  In  Germany  the  Lan- 
cashire represents  35  per  cent.,  the  Cornish  15  per  cent.,  the  exter- 
nally-fired cylindrical  14.8  per  cent.,  externally-fired  muUi-tubular 
5.8  per  cent.,  the  locomotive  17.3  per  cent.,  water   tube  4.6   percent. 

The  Lancashire  boiler  which,  as  we  previously  mentioned,  is 
found  in  England,  is  generally  3tJ  feet  long  by  7  feet  6  inches  in 
diameter.  It  has  two  internal  tines  about  3  feet  in  diameter  and  a 
grate  in  each  of  them  generally  6  feet  long.  Galloway  or  cross- 
tubes,  6  inches  in  diameter,  five  to  each  flue,  are  often  placed  in  the 
flues  back  of  the  bridge  wall.  The  gases  after  passing  through  the 
flues  pass  underneath  the  boilers  to  the  front  and  then  back  along 
the  sides  to  an  underground  flue.  Such  a  boiler  would  have  36 
square  feet  of  grate,  and  1,000  square  feet  of  heating  surface.  Mr. 
Hale  said  that  when  built  for  160  pounds  steam  pressure,  the  boiler 
costs  about  f 2,500  in  England,  and  that  it  will  easily  deUver6,000 
pounds  of  steam  per  hour  and  more,  although  at  this  rate  it  is  not 
very  economical;  but  where  used  at  a  lower  rate  of  combustion,  or 
in  conjunction  with  an  economizer,  it  is  as  economical  as  any  type 
of  boiler.  The  boiler  is  easily  cleaned  and  the  outside  is  of  easy  ac- 
cess. The  Cornish  boiler  is  exactly  like  the  Lancashire  except  that 
it  has  hut  one  flue,  placed  in  the  center  in  England,  while  in  Ger- 
many it  is  frequently  placed  to  one  side,  with  the  idea  of  improv- 
ing the  circulation.  The  Galloway  boiler  is  generally  classed  as  a 
Lancashire,  which  it  resembles  in  every  respect  except  that  the  two 
furnaces  meet  back  of  the  bridge  wall  in  a  single  large  flue  filled 
with  Galloway  tubes. 

Mr.  Hale  finds  English  workmanship  fully  equal  to  our  best.  In 
England,  he  states,  no  punching  is  allowed  and  the  plates  are 
always  planed  on  the  edges  and  then  drilled  in  place.  Steel  is  being 
used  almost  exclusively  in  England,  while  iron  is  still  preferred  in 
some  places  on  the  Continent.  English  makers  usually  figure  on 
30  years  as  the  average  life  of  a  boiler. 

Mr.  Hale  said  that  the  internal  flues  in  the  Lancashire  boiler  are 
generally  welded  along  the  longitudinal  seam,  and  the  cross  or 
Galloway  tubes  are  frequently  welded  in.  He  did  not  hear  of  any 
case  of  welding  a  boiler  shell  itself.  Mr.  Hale  stated  that  corru- 
gated flues  were  made  in  various  ways,  and  that  while  they  were 
considered  better  in  England,  it  was  thought  that  most  frequently 
the  improvement  did  not  warrant  the  expense.  In  comparing 
steam  pressures  it  was  found  that  for  an  American  mill  operating 
under  150  pounds  pressure,  the  corresponding  practice  would  be 
200  pounds  in  England,  180  in  Alsace  and  150  in  Belgium  and  Ger- 
many. 

Economizers  were  much  more  general  in  Europe  than  in  American 
practice.    One  economizer  was  generally  put  in  for  each  battery  of 


boilers,  making  the  heating  surface  the  same  as  the  heating  sur- 
face in  the  boiler.  He  noted  that  in  some  plants  where  economizers 
had  been  taken  out  the  heating  surface  of  the  boilers  had  to  do 
more  than  double  to  get  the  same  economy.  One  advantage 
claimed  for  economizers  and  the  Lancashire  boilers  was  that  the 
large  amount  of  hot  water  in  them  offered  a  reserve  of  heat  for  a 
sudden  call. 

The  use  of  superheated  steam  is  very  much  in  the  air  all  over 
England,  and  in  Alsace  it  is  fairly  general,  about  TM)  superheaters 
being  in  use.  There  never  has  been  any  doubt  that  they  save  from 
10  to  20  per  cent,  of  coal,  but  the  difflculty  has  been,  Mr.  Hale  said, 
in  the  lubrication  of  the  engine  cylinder  and  in  keeping  the  joints 
of  the  superheater  tight. 

Regarding  grates,  the  practice  in  Germany  in  the  case  of  under- 
fired  boilers  was  to  incline  the  grates  downward  to  the  rear  as 
much  as  18  inches,  as  it  was  thought  to  be  easier  for  the  firemen 
and  to  give  better  combustion. 

The  reoort  states  that  several  forms  of  economical  stokers  were 
in  use  in  England,  perhaps  over  one-fourth  of  the  boilers  being 
equipped.  Mr.  Hale  divides  the  stokers  into  two  classes,  the  cok- 
ing and  sprinkling  stokers,  the  former  type  feeding  the  coal  to  the 
front,  where  it  cokes  and  is  then  carried  to  the  rear  by  the  recipro- 
cating motion  of  the  gratebars.  The  sprinkling  stokers  throw  the 
coal  over  the  grate  by  means  of  revolving  or  oscillating  shovels. 
Mr.  Hale  found  stokers  of  the  former  type  to  be  the  best  known. 
It  is  believed  in  England  that  no  stoker  absolutely  prevented 
smoke,  but  that  both  types  very  largely  diminished  it,  the  coking 
stoker  having  the  advantage  in  this  respect.  The  opinion  is  divided 
as  to  the  economy  of  stokers.  The  most  general  reason  for  .their 
adoption  was  the  diminution  of  smoke,  the  laws  being  very  strict. 
They  also  permit  of  the  use  of  a  cheaper  fuel,  but  Mr.  Hale  is 
inclined  to  believe  that  the  net  saving  in  this  direction  after  paying 
the  interest  and  repairs  amounted  to  little  or  nothing.  The  use  of 
stokers  and  coal-handling  appliances  together  was  thought  to  save 
about  one-third  of  the  boiler-room  labor  in  large  plants. 

In  Germany  grinding  the  coal  to  a  powder  and  blowing  this  dust 
coal  mixed  with  air  into  a  hot  combustion  chamber  was  a  method 
that  was  being  experimented  upon  in  several  plants  and  was  meet- 
ing with  consideral)le  favor.  The  fine  dust,  however,  was  not  only 
very  dirty  to  handle,  but  exceedingly  liable  to  spontaneous  com- 
bustion, and  the  problem  of  grinding  and  storing  it  had  not  as  yet 
been  commercially  solved. 

Boiler  fittings  abroad  were  noticeably  heavier  and  stronger  than 
in  America  and  the  use  of  a  spring-loaded  safety  valve  was  looked 
upon  with  distrust.  The  average  quality  of  the  boiler  and  pipe 
coverings  did  not  impress  Mr.  Hale  as  favorably  as  those  in 
America.  He  had  seen  wood  and  even  rope  covering  on  high- 
pressure  piping.  In  this  respect  Mr.  Hale  also  calls  attention  to 
the  wise  practice  of  covering  the  top  of  boilers  with  a  thick  cheap 
covering  to  prevent  the  radiation  of  heat,  this  being  generally  done 
abroad. 

In  speaking  of  boiler  operation  Mr.  Hale  found  that  the  surfaces 
of  boilers  were  kept  in  a  cleaner  condition  abroad  than  in  this 
country.  In  some  places  they  run  the  boiler  until  the  specific 
gravity  of  the  water  is  1.005  and  then  they  blow  out  and  clean  the 
boiler.  In  England  they  use  soda,  lime  and  potash  in  the  boilers 
according  to  the  impurities.  In  mills  the  fires  are  banked  at  night, 
while  in  electric  stations  the  custom  was  very  general  to  let  the 
fires  go  out  when  they  were  not  needed.  Mr.  Hale  ascribed  this 
difference  not  to  the  fact  that  a  mill  tire  is  out  of  use  for  a  less 
time  (14  hours)  than  an  electric  station  fire  (16  hours),  but  to  the 
fact  that  in  the  case  of  a  mill  the  new  fire  must  be  started  at,  say,  4 
a.  m.,  when  it  would  involve  an  extra  shift  of  men,  whereas  in 
electric  stations  the  fire  is  needed  at  about  4  p.  m.  and  involves  no 
extra  labor.  From  data  given  by  several  plants  it  was  found  that 
the  cost  of  banking  fires  was  about  40  pounds  of  coal  per  day  per 
square  foot  of  grate.  The  wages  of  the  firemen  are  about  $1.10  per 
day  in  England,  80  cents  in  France  and  Belgium,  and  87  cents  in 
Germany. 

In  boiler  economy  he  could  not  see  that  they  were  either  ahead  or 
behind  us;  they  get  from  60  to  80  per  cent,  of  the  heat  in  the  coal 
according  to  the  air  supply  and  evaporation  per  square  foot  of  heat- 
ing surface.  None  of  their  engineers  had  ever  found  any  conbusti- 
ble  gases  in  the  chimney  except  occasionally  a  little  CO  (carbonic 
oxide).  Most  of  their  tests,  however,  left  some  zero  to  15  per  cent, 
of  the  heat  unaccounted  for,  which  may  be  radiation  or  error. 
Some  said  one,  some  the  other.  No  one  had  experimented  as  to 
why  it  is  harder  to  supply  the  right  amount  of  air  to  one  kind  of 
coal  than  to  another,  though  they  had  all  gone  as  far  as  to  realize 
the  immense  importance  of  the  air  supply  as  compared   with  any 
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other  factor  in  boiler  economy,  and  also  to  realize  and  to  experi- 
ment on  the  amount  of  air  that  leaks  through  the  settings  of  some 
types  of  boilers  to  the  injury  of  the  economy.  Frequently  more  air 
has  been  found  to  leak  through  the  settings  than  came  through  the 
fire.  In  some  plants  on  the  Continent  they  were  painting  the  brick 
settings  with  a  heavy  tar  paint  to  make  them  air-tight,  and  occa- 
sionally even  inclosing  them  in  sheet-iron  casings.  In  Germany 
they  have  an  instrument  called  the  gas-balance  which  shows  the 
per  cent,  of  CO.>  (carbonic  dioxidei  in  the  flue  gases  on  a  dial  like  a 
steam  gage.  If  not  too  delicate  it  promises  to  be  of  great  practical 
nse. 

The  special  instruments  used  for  boiler  testing  were  the  ordin- 
ary thermometer  for  low  flue  temperatures,  and  for  high  tempera- 
tures the  electric  resistance  pyrometer,  in  England;  the  thermo- 
electric pyrometer  used  in  Germany,  and  the  mercury  thermom- 
eter with  compressed  nitrogen  or  carbonic  acid  over  the  mercury, 
reading  to  550  degrees  Cent,  (about  1,000  degrees  Fahr.  English 
measure).  For  analyzing  flue  gases  the  Orsat  apparatus  is  most 
commonly  used. 


Scrap  Rattler  at  the  Schenectady  Locomotive  Works. 

The  Ayluier  Brancli  of  the  Canadian  Pacific  Railway  Oper- 
ated by  Electricity. 


A  Scrap  "Rattler." 


At  the  Schenectady  Locomotive  Works  a  great  deal  of  scrap  is 
worked  up  into  forgings  for  the  parts  of  locomotives.  It  was 
found  that  much  better  forgings  could  be  made  if  the  scrap  was 
clean,  that  is,  free  from  rust,  scale  and  other  impurities.  In  order 
to  clean  the  scrap  they  have  erected  a  rattler,  shown  by  the  en- 
gravings herewith.  This  consists  of  a  wrought-iron  cylinder  36 
inches  in  diameter  and  18  feet  long,  which  is  mounlfd  on  two 
pairs  of  friction  rollers  clearly  show  n  in  the  end  views.  The  drum 
is  revolved  by  suitable  gearing  at  one  end,  driven  by  a  belt  and 
pulleys.  The  scrap  is  fed  into  the  drum  at  one  end  by  a  sort  of 
hopper,  and  has  a  downward  inclination  from  that  end  to  the 
other,  so  that  as  it  revolves  the  scrap  is  moved  slowly  from  the 
mouth,  as  it  may  be  called,  toward  the  opposite  end,  where  it  is 
delivered  freed  from  its  impurities. 

Some  of  our  readers  will  remember  Mr.  Outerbridge's  experi- 
ments, which  showed  that  iron  was  increased  in  strength  by  rat- 
tling. Whether  the  forgings  made  of  rattled  scrap  are  stronger 
than  those  made  from  iron  not  treated  in  this  way  is  probably  not 
known. 


The  latest  development  in  Canadian  electric  railway  work  is  the 
equipping  of  the  Aylmer  branch  of  the  Canadian  Pacific  Railway 
with  electric  service.  This  line  extends  from  Hull,  a  suburb  of 
Ottawa,  to  Aylmer,  where  it  connects  with  the  Pontiac  Pacific 
Junction  Railway,  extending  60  or  70  miles  up  the  north  side  of  the 
Ottawa  Kiver.  The  section  from  Hull  to  Aylmer  has  been  leased 
by  the  Hull  Electric  Company  for  a  period  of  35  years,  the  under- 
standing being  that,  besides  passenger  and  mail  tratSc,  they  are  to 
handle  all  through  and  local  freight  delivered  to  them  by  either  the 
Canadian  Pacific  Railway  or  the  Pontiac  Pacific  Junction  Railway. 
As  they  are  the  only  connecting  link  with  the  Pontiac  Pacific 
Junction  road,  it  can  readily  be  understood  that  the  quantity  of 
freight  is  considerable,  amounting  usually  to  50  or  75  cars  per  day. 
This  freight  is  mostly  handled  at  night,  leaving  the  road  free  dur- 
ing the  day  for  passenger  traflic. 

At  the  Aylmer  end  of  the  line  the  company  owns  60  acres  situated 
on  Descbesne  Lake,  a  .^heet  of  water  3  miles  wide  by  27  miles  long  ; 
an  ideal  spot  for  galling  and  boating,  thus  forming  a  strong  attrac- 
tion for  the  Ottawa  citizens.  Indeed,  the  traffic  has  been  far  be- 
yond expectations,  and  the  train  service  had  to  be  increased,  until 
they  are  now  running  36  regularitrains  each  way  per  day,  besides 
special  excursion  trains. 

The  power  is  obtained  from  Deschesne  Rapids,  where  the  lake  of 
the  same  name  empties  itself  into  the  Ottawa  River,  at  a  point 
midway  between  the  termini  of  the  road.  The  turbine  wheels  are 
of  the  "  New  American''  type,  manufactured  by  William  Kennedy 
&  Sons,  of  Owen  Sound,  Ontario,  and  operated  under  a  head  of  nine 
feet.  Four  60-inch  wheels  are  now  installed  and  space  is  .provided 
for  two  more. 

The  electrical  equipment  of  the  power-house  consists  of  two  M. 
P.  4-300-135  generators,  built  by  the  Canadian  General  Electric 
Company.  For  controlling  the  output  of  these  machines  there  is  a 
switchboard,  consisting  of  two  generator  panels,  two  feeder  panels 
and  a  total  output  panel,  all  of  the  General  Electric  standard  type 
and  supplied  by  the  Canadian  Company.  Besides  these,  there  are 
three  panels  containing  the  "Barbour'  water-wheel  regulator,  by 
which  the  current  output  of  the  generators  is  automatically  kept 
constant  by  cutting  in  or  out  dead  resistance  as  the  load  varies  on 
the  line.    By  this  means  the  speed  of  the  machines  is  kept  con- 
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TerrWhsel  Passenfer  Locomotive  for  the  Erie  Railroad.— Built  by  the  Brooks  Locomotive  WorkSt 


8tanD  and  the  variation  in  voltage  is  held  within  a  very  close  limit. 
The  car  sheds  and  repair  shops  are  also  at  Deschesne  and  are 
fully  equipped  with  all  modern  appliances  for  handling  and  inspect- 
ing the  rolling  stock  which  at  present  consists  of  five  closed  cars 
and  five  open  cars,  besides  a  mail,  baggage  and  express  car  and  a 
locomotive.  All  the  cars  are  mounted  on  two  trucks  each,  and  are 
each  equipped  with  two  G.  E.  1,200  motors  with  K.  21  con- 
trollers. The  closed  cars  are  42  feet  long  over  all,  and  finished  in 
mahogany  throughout,  the  outside  sheeting  being  also  solid  ma- 
hogany finish,  in  the  natural  wood. 

The  locomotive  is  of  particular  interest,  being  the  first  of  the 
kind  operated  in  Canada.  It  weighs  sonjethingover  20  tons  and  is 
provided  with  double  trucks,  each  axle  being  equipped  with  a  mo- 
tor. As  all  the  wheels  are  driven,  full  traction  advantage  is  ob- 
tained from  the  total  weight  and  a  draw-bar  pull  of  10,000  pounds 
can  therefore  be  expected. — Electrical  Engineer. 


Ten-Wheeled  Passenger  Engine  for  Erie  Railroad.— Built  by 
the  Brooks  Locomotive  Works. 

The  engine  shown  herewith  is  one  of  five  ten-wheeled  passenger 
engines  built  for  the  Erie  Railroad  by  the  Brooks  Locomotive 
Works.  They  have  20  by  26-inch  cylinders,  driving  wheels  63 
inches  in  diameter,  a  boiler  64  inches  in  diameter,  fiiebox 
107i  by  40J  inches,  283  flues  3  inches  by  13  feet  2  inches,  a 
driving-wheel  base  of  13  feet  6  inches,  total  engine-wheel  base 
of  34  feet  2  inches,  and  weigh  in  working  order  108,000  pounds 
on  the  drivers.  The  total  weight  of  the  engine  is  144,750 
pounds,  and  of  the  tender  87,000  pounds.  The  boiler  pressure 
carried  is  180  pounds.  The  boiler  is  of  the  radiai-stay  type. 
The  firebox  is  of  carbon  steel,  the  stays  of  Taylor  iron.  The  en- 
gine truck  has  a  swing  motion  and  is  carried  on  Paige  steel-tired 
wheels.  Other  fittings  are  United  States  metallic  packing, 
American  balanced  valves,  Magnus  bearing  metal.  Metropolitan 
.ind  Monitor  injectors,  one  each,  McDowell  inside  boiler  checks. 
Fox  pressed  steel  truck  frames,  Kewanee  brake  beams,  Morris 
steel-box  lids,  French  springs.  Magnesia  boiler  covering,  pressed 
steel  cylinder-head  casings  and  boiler  front  and  door,  Gould  and 
Thurmond  couplers,  Kelly  headlights.  Westinghouse  brakes, 
Gollman  bell  ringer,  Ashcrof  t  steam  gage,  Consolidated  muffled 
pop  valves,  Detroit  lubricators,  and  Midvale  tires.  The  firebox 
rings  are  double  rivetted.  The  main  and  side  rods  are  of  steel, 
with  oil  cups  forged  on,  and  all  the  axles  are  of  hammered  steel. 


Cast-Iron  vs.  Steel-Tired  Wheels.* 


Recently  this  question  was  forced  on  the  writer's  attention  by 
some  articles  and  notices  in  the  technical  papers,  which  if  believed 
in  and  followed  up  to  their  natural  conclusion  would  lead  one 
around  to  the  steel-tired  wheel    makers'  door  for  wheels  for  pas- 

*From  a  paper  before  the  Southern  and  Souihwestern  Railroad  Club  by 
R.  P.  C.  Sanderdon. 


senger  cars,  and  necessitate  the  purchase  and  installation  of  wheel 
lathes  at  all  the  shops,  increasing  the  first  cost  and  maintenance 
cost  of  the  passenger  train  considerably. 

A  search  through  the  newspaper  records  of  accidents  for  1895 
showed  that  there  were  just  32  cases  of  wrecks  or  derailments, 
freight  and  passenger,  caused  by  broken  wheels  in  the  year,  while 
there  must  have  been  something  like  9,720,000  chilled  iron  wheels 
constantly  in  service  under  both  passenger  and  freight  cars  during 
the  year.  The  following  is  believed  to  be  a  fairly  correct  estimate 
of  the  number  of  accidents  caused  by  broken  wheels  1886  to  1894  in- 
clusive: 


m. 

188S. 

1889. 

18S0. 

1891. 

1892, 

1893. 

1894. 

27 

IS 

28 

37 

39 

46 

48 

33 

37 

While  considering  the  question  of  relative  safety,  it  is  proper  to 
mention  that  the  steel-tired  wheels  are  not  the  perfect  panacea  for 
the  broken  wheel  problem.  Reference  to  the  M.  C.  B.  reports  on 
steel-tired  wheels  will  show  records  of  very  considerable  percentage 
of  failures,  and  reference  to  the  Board  of  Trade  returns  for  the 
English  railroads,  and  to  the  reports  from  the  German  Railway 
Union,  show  a  considerable  number  of  steel-tiied  wheel  failures 
and  some  accidents  from  these,|but  the  figures  are  not  in  such  shape 
that  comparisons  can  be  made. 

In  a  published  report  of  some  experiments  made  on  the  Pennsyl- 
vania Railroad,  to  ascertain  the  effect  of  heating  the  treads  of 
chilled  wheels,*  it  is  stated  that  chilled  wheels  of  various  makes 
were  placed  in  the  sand  and  molten  iron  poured  around  the  tread, 
when  it  was  found  that  a  large  proportion  of  the  wheels  so  tested 
cracked  and  broke,  while  the  wheels  made  at  the  Altoona  foundry 
would  almost  all  stand  this  treatment  without  breaking.  We 
can  assume  that  wheels  can  be  made  at  a  reasonable  cost 
that  will  stand  such  a  test  at  other  foundries  as  well  as 
at  Altoona,  and  can  be  bought  at  a  small  advance  in  price, 
if  we  insist  on  having  them,  and  will  pay  for  them.  That  a 
wheel  in  actual  service  will  never  be  heated  in  such  a  man- 
ner as  these  test  wheels  were  heated  is  reasonably  certain. 
It  is  believed  that  leaving  a  red-hot  brake  shoe  set  against  a  stand- 
ing wheel  is  very  apt  to  cause  cracked  wheels,  because  severe 
strains  would  be  set  up  in  the  plates  and  ribs  due  to  the  local  heat- 
ing. 

Assuming  that  there  are  about  34,000  passenger  equipment  cars  in 
constant  service  and  that  the  numbers  of  wheels  in  service  under 
these  cars  (four  and  six-wheel  trucks)  would  approximate  306,000; 
that  a  first-class  chilled  33-inch  wheel  weighs  600  pounds  and  that 
the  average  weight  of  the  steel-tired  33-inch  wheels  (see  M.  C.  B.  re 
port  of  1895)  is  802  pounds — some  of  them  weigh  over  1,000  pounds— 
this  would  mean  that  the  difierence  in  the  weight  of  this  many 
wheels  alone,  as  between  cast-iron  and  steel-tired  wheels,  would  be 
30,900  tons,  which  we  would  be  burning  coal  to  haul,  at  speeds  up 
to  and  over  60  miles  per  hour,  around  the  country. 

Now,  as  regards  the  running  qualities  of  steel-tired  vs.   chilled 

*  The  results  of  these  experiments  were  published  in  The  Amekican 
Engineer.  Car  Uuilder  and  Railroad  Jouhxal  for  J une.  1896,  and 
have  not  appeared  elsewhere,  except  as  Ihey  have  been  copied  from  or 
have  been  suggested  by  our  account.— Kditor. 
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Wheels,  it  is  an  indisputable  fact  that  chilled  wheels  can  be  turned 
out  equally  true  for  much  less  cost.  I  have  it  on  certain  authority 
that  it  costi  to  grind  a  pair  of  new  33-inch  wheels,  mounted  on  the 
Axle,  for  labor,  IS  cents;  emery  wheel  worn  oH,  3  cents;  per  pair,  21 
cents.  Regrinding  old  wheels  on  the  axle,  average  tor  labor,  22 
cents;  emery  wheel  worn  away,  6  cents;  per  pair,  28  cen's.  And 
these  wheels,  when  ground,  are  just  as  true  as  any  pair  of  steel- 
tired  wheels  ever  turned  out  of  a  lathe. 

Reference  again  to  the  report  of  the  Committee  on  Brakeshoe 
Tests  shows  that  the  friction  and  loss  of  metal,  where  soft  sieel 
shoes  were  used  on  steel  tires,  was  far  greater  than  when  soft  steel 
shoes  were  used  on  cast-iron  wheels.  The  inference  is  perfectly 
plain  that  on  curves  the  rail  wear  from  the  flanges  of  steel-tired 
wheels  will  be  greater  than  from  chilled  iron  wheels,  making  a 
harder  pulling  train,  and  necessitating  more  frequent  renewals  of 
rails,  which  are  expensive. 

Having  touched  on  the  question  of  .'■afety,  weight,  running  quali- 
ties and  rail  wear,  let  us  look  at  the  very  important  question  of 
first  and  final  cost. 

A  really  first-class  chilled  wheel,  cast  in  couiracting  chills,  can 
be  produced  from  high-grade  materials,  including  royalties,  at  a 
foundry  cost  of  .S4.i;0  each,  or,  say,  at  a  selling  price  of  85  each.  For 
a  pair  of  such,  SlU;  add  for  cost  of  grinding  true,  21  cents;  cost  of 
wheels  when  mounted,  exclusive  of  axle  and  cost  of  boring,  810.21 
per  pair. 

We  do  not  seem  to  be  able  to  buy  a  really  first-class  article  in  the 
way  of  a  steel-tired  wheel  for  much  under  f  30  each,  although  some 
that  promise  well  are  oflered  at  (turned)  $40  each;  t«osuch,  §80. 
Difference  in  favor  of  the  ground  cast  wheels,  $61)  79  per  pair;  for  an 
eight-wheel  ear  this  is  $379.16  per  car;  for  a  12wheel  car,  8418.74  per 
car. 

A  reputable  firm  of  steel  wheel  makers  guarantee  their  wheels 
(costing  -850  each  new)  for  260,000  miles;  the  M.  C.  B.  guarantee  for 
chilled  wheels  under  the  same  service  is  60,000  miles. 

The  steel-tired  wheels  will  average  33i'  turnings  to  make  the 
260,000  miles.  First  cost  of  a  pair  of  steel-tired  wheels,  say  $80;  cost 
of  33.1'  turnings,  shop  handling  and  machine  work,  $5.25;  cost  of  3).^ 
removals  and  replacements  at  60  cents,  $2.10;  total,  $87.3.5.  Deduct 
value  of  scrap,  say  1,108  poundsat  88 and  $10  per  ton  of  2,240  pounds, 
$4.94;  cost  per  pair  of  steel-tired  wheels  for  260,000  miles,  $82.41,  ex- 
clusive of  interest  account;  260,000  miles  represents  about  eight 
years  and  eight  months'  average  service. 

Assuming  from  the  above  that  we  would  need  to  use  4X  pair  of 
chilled  wheels  to  make  260,000  miles,  we  have  cost  of  43^  pair  of 
chilled  wheels  ground,  $43.91;  cost  of  41^8  replacements  at  60  cents, 
82.60;  total,  $46.51.  Value  of  scrap,  say  3,120  pound.s,  at  $10  per  ton 
of  2,240  pounds,  $22.41.  Cost  of  chilled  wheels  to  lun  260,000  miles 
824.10,  a  ditiference  in  favor  of  the  chilled  wheels  per  pair  at  the  end 
of  260,000  miles,  say  $58.31. 

Assuming  that  there  are,  as  before  mentioned,  34,000  passenger 
equipment  tars  in  constant  service,  and  making  allowance  for  the 
number  of  six-wheel  trucks  under  a  portion  of  them,  the  diflference 
in  the  amount  of  money  invested  in  the  one  item  of  first  cost  of 
wheels  alone  would  amount  to  abcut  81,863,540;  and  this  does  not 
include  the  extra  cost  of  stock  wheels,  machinery,  etc. 

Reviewing  all  the  above  arguments  wnico,  while  not  pretending 
to  absolute  accuracy  in  sooie  respects,  are  as  correct  as  necessary, 
it  seems  proper  to  draw  the  conclu'sion  that  a  really  first-class  600- 
pound  3:3-inch  chilled  wheel,  ground  true,  costing  perhaps  .30  cents 
to  50  cents  more  than  an  average  wheel,  bought  on  rigid  test  and 
guarantee,  especially  marked  and  reserved  for  passenger  service. 
is  good  enough  for  ordinary  United  States  railroading. 


Cast-iron  Tools. 


It  would  bi  hard  to  find  anymore  elegant  examples  of  the 
prmters'  aad  engravers'  arts  ihva  the  souvenir  numbers  of  the 
Street  Railwiy  Review  and  toe  Street  Railway  Journal,  both 
issued  list  mjQth  on  the  oociSiOQ  of  the  convention  of  the  Ameri- 
can Street  R  lilway  Asjociatiou  at  St.  Louis.  Aad  when  we  say 
that  the  reading  lUitter  is  as  interesting  as  the  press- work  is  good, 
we  can  add  nothing  in  way  of  praise. 

An  important  feature  of  Harper's  Magazine  for  several  months 
to  come  will  be  Poultney  Bigelow's  series  of  papers  on  tlie 
•'White  Man's  Africa,"  treating  in  the  author's  original  and 
striking  way  the  new  continent  recently  opened  up  to  European 
exploitation.  The  first  paper,  in  the  November  number,  will 
gu-e  a  novel  view  of  J  tmeson's  raid,  from  material  placed  in 
tiie  author's  hands  by  an  English  physician  and  a  Boer  official 
—  hu-i  presenting  both  sides  of  this  remarkable  episode.  The 
s  lies  is  the  result  of  a  journey  to  South  Africa  undertaken 
by  Mr.  Bigelow  for  Harper's  Magazine,  and  is  to  be  illustrated 
from  photographs  specially  made  for  the  purpose. 


Tlie  illustrations  and  description  of  the  cast-iron  tools  pub- 
lished m  the  October  number  appear  to  have  interested  so  many 
persons  tliat  it  is  thciught  a  description  of  the  way  they  are  made 
will  not  be  out  of  place.  Tliey  are  cast  from  the  ordinary  wheel 
iron  used  in  the  Altoona  foundrj'  for  making  car  wheels.  The 
composition  of  this  is  from  30  to  35  per  cent,  of  charcoal  iron,  1.5 
per  cent,  of  coke  iron,  .5  per  cent,  of  steel,  and  the  balance  old 
wheels  made  in  the  Altoona  foundry.  The  coke  iron  is  No.  2 
foundry,  and  the  specifications  are  that  the  silicon  in  it  shall  not 
exceed  from  1  to  1.25  per  cent. 

The  tools  are  cast  from  wooden  or  metal  pattern,  and  of  any 
form  required.  Trie  chill  or  chill  mold  consists  of  a  block  of 
ca-it  iron  about  one  inch  thick,  and  for  a  tool  whose  body  is  1  by 
li  inches  the  chill  is  about  3  by  3  inches.  This  is  notched  out  to 
the  form  of  the  point  of  the  tool  as  shown  in  the  illustration 
herewith,  and  is  placed  in  the  sand  in  the  position  in  which  it 
shown.  The  tools  are  cast  with  the  point  up,  but  the  flasks  are 
tipped  up  at  the  back  end  or  heel  of  the  tool  .so  that  the  iron  will 
be  sure  to  fill  out  the  point  before  it  becomes  cooled. 

On  inquiry,  we  found  that  these  tools  are  not  used  in  the  wheel 
shops  for  turning  axles  nor  for  steel  tires.  One  reason  given  is 
that  they  are  liable  to  break  under  the  set-screw,  when  fastened 
in  the  tool  post.  This  difliculty  may  be  overcome  by  putting  a 
heavy   piece  of  steel   above  or  below  the  tool,  before  it  is  screwed 


fast.  One  of  the  men  using  these  tools  informed  the  writer  that 
he  can  do  considerable  more  work  with  them  for  the  reason 
that  the  work  can  be  run  at  a  higher  speed,  as  they  do  not  lose 
their  temper  or  hardness  by  being  heated,  and  that  they  can  be 
heated  red  hot  without  being  spoiled.  There  is  no  danger,  either, 
of  drawing  the  temper  in  grinding  them  on  an  emery  wheel,  as 
there  is  with  steel  tools.  Surely,  these  are  great  advantages. 
They  are,  however,  not  suited  for  smooth-finishing  cuts,  as  they 
will  not  hold  a  sharp  cutting  edge.  As  stated  in  our  preceding 
article,  they  are  used  in  lathes,  planers  and  boring  machines. 
■  While  in  the  toolroom,  a  cylindrical  milling  tool,  .5  inches  in 
diameter  bj' 9  inch  s  long,  was  shown  to  the  writer,  which  was 
made  out  of  an  old  steel  axle  and  case-hardened.  It  had  done  a 
very  large  amount  of  service  and  had  been  brought  in  to  be  re- 
ground  or  sharpened. 


M.  C.  B.  Lithograplis  and  Standards. 


Lithograph  copies  of  the  drawings  of  Standards  (sheets  M.  C.  B., 
1  to  12,  inclusive)  and  Recommended  Practice  (sheets  M.  C.  B.,  A  to 
E,  inclusive),  illustrated  on  a  reduced  scale  by  17  sheets  in  the  back 
of  the  Report  of  Proceedings  for  1896,  may  be  had  on  a  similar  num- 
ber of  sheets,  30  by  38  inches,  by  applying  to  the  Secretary  at  974 
Rookery  Building,  Chicago,  111.  Blue-prints  can  be  taken  from 
these  sheets.  The  sheets  will  be  sold  at  25  cents  each,  plus  postage 
when  sent  by  mail.  If  needed  for  blue-printing,  they  should  be 
shipped  by  express,  and  orders  should  specify  by  what  express 
company  they  should  be  shipped. 

Blueprint  copies,  30  by  38  inches,  of  the  drawings  of  Recom- 
mended Practice  (see  plates  C,  D,  E,  F  and  G  in  back  of  Proceedings 
for  1896),  regarding  axle  and  journal-box  and  contained  parts  for 
cars  of  80,000  pounds  capacity,  may  be  had  by  ajplying  to  the  Sec- 
retary, same  address  as  above.  These  blue-prints  will  be  sold  at 
cost,  which  we  now  estimate  will  be  about  30  cents  each. 

Pamphlets  containing  the  text  of  the  Standards  and  Recom- 
mended Practice,  same  as  printed  in  the  Proceedings  of  1896,  will 
be  furnished  similarly  at  25  cents  each. 
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Rulings  of  the  Arbitration  Committee. 


When  the  Rules  of  Interchange  were  revised  in  June,  1896,  the 
Arbitration  Committee  was  authorized  by  motion  to  make  a  ruling 
on  questions  arising  and  not  settled  by  the  Rules,  which  ruling 
should  stand  thereafter  as  part  of  the  Rules  for  the  year.  The  fol- 
lowing suhjecis  which  have  be*  n  brought  to  the  attention  of  the 
committee  at  its  meeting,  Sept.  16,  by  numerous  parties,  have 
been  considered  worthy  of  such  ruling: 

A.  Because  of  the  postal  authorities  becoming  more  strict  in  re- 
gard to  the  railway  service  mail,  it  has  been  suggested  to  the  Arbi- 
tration Committee  that  the  repair  card  stubs,  referred  to  in  Section 
16  of  Rule  4,  might  be  allowed  to  accompany  the  bills  instead  of 
being  forwarded  to  the  car  owner  on  or  before  the  twentieth  day  of 
each  month.  The  Arbitration  Committee  sees  no  objection  to  the 
suggestion  being  followed  unless  some  car  owner  insists  that  Sec- 
tion 16,  Rule  4.  be  literally  complied  with. 

B.  Section  25  of  Rule  5  is  intended  to  protect  car  owners  from  loss 
by  reason  of  damage  done  in  switching  cars,  therefore  switching 
roads  are  not  allowed  to  render  any  bills  for  damage  caused  while 
cars  are  in  their  possession.  It  is  not  intended  to  prevent  switching 
roads  from  rendering  bills  against  their  immediate  connections  for 
any  repairs  of  owner's  defects  which  may  be  authorized  by  such 
connections  when  delivering  the  ears,  and  which  existed  upon  the 
cars  at  the  time  of  delivery.  In  such  cases  the  delivering  road  must 
oaj  the  bills  of  the  switching  road,  and  can  cnly  recover  from  car 
owners  by  certification  on  bills  rendered  by  delivering  road  against 
the  owner,  that  these  owner's  defects  existed  before  the  cars  were 
delivered  to  the  switching  road. 

0.  Under  the  head  of  defects  of  wheels,  a  portion  of  Section  (d)  of 
Rule  3  of  the  Rules  tor  1895,  has  been  inadvertently  omitted  from 
the  Rules  for  1896,  and  the  following  should  be  considered  as  a  part 
of  Rule  3,  under  the  head  of  "  Owners  Responsible  "  : 

"Worn  flange;  flanges  having  flat  vertical  surfaces  extending 
more  than  one  inch  from  tread." 

D.  No  provision  is  made  in  the  Rules  of  Interchange  as  to  scrap 
credit  for  old  brakeshoes  removed,  and  no  provision  is  made  for 
labor  charges  in  renewing  brakeshoes.  The  Arbitration  Committee, 
therefore,  recommends  that  no  credit  be  allowed  for  the  scrap  in 
such  cages,  and  that  no  charge  be  made  tor  the  labor  of  renewing 
the  shoes. 


THE  MOST  ADVANTAGEOUS  DIMENSIONS  FOE. 

LOCOMOTIVE  EXHAUST  PIPES  AND 

SMOKESTACKS.* 


BY  INSPECTOR  TKOSKE. 

(Continued  fiom  Page  27.3) 

X.— Experiments  with  Different  Shapes  of  Nozzles. 

The  experiments  made  with  nozzles  of  the  same  opening,  but  of 
different  inclinations  and  shapes,  as  shown  in  Fig.  68,  gave  no 
ground  for  thinking  that  the  inclination  of  the  conical  sides  of  the 
nozzle  or  the  overlapping  form  of  the  mouth  exerts  any  noteworthy 
influence  upon  the  action  of  the  exhaust. 

Prussmann's  assertion,  that  the  shape  of  the  stack  is  dependent 
upon  the  inclination  of  '.he  nozzle,  here  finds  its  refutation. 
Conclusions. 

The  foregoing  exposition  and  detail  of  experiments  shows  that 


the  action  of  a  cylindrical  stack  upon  the  draft   is   dependent  upon 
the  inter-relationship  of  its  siz-,  that  is  to  say.  its   free  diameter  d. 

"Paper  read   before   i  he  German  Srciety  o(   Mi  chanicnl  Engineers,  and 
published  In  Olasers  Annatenfur  Gewcrbc  und  Bauuxsin. 


its  length  I,  and  the  distance  x,  from  the  nozzle  (see  Fig.   69),    and 
also  upon  dlx. 

If  we  change  any  one  of  these  three  dimensions  in  a  stack  the 
draft  will  also  be  changed.  But  by  making  a  correlative  change  in 
the  other  two  dimensions  the  new  stack  can  be  so  designed  that 
the  same  draft  will  be  produced,  ihus  we  can  still  retain  a  stack 
that  will  produce  the  same  draft  by  making  combinations  with   d, 

1  and  X. 

The  following  cases  are  possible  : 

Unchanged.                                        Changed. 
1 d       Ix 

2  I       dx 

3  X       dl 

i  , nrthing d,  I,  x 

making  four  different  forms.  ' 

In  the  conical  stack  as  shown  in  Fig.  70,  there  must  be  added  to 

the  three  preceeding  dimensions  a  fourth,  or  the  flare  ( —I   of  that 

portion  of  the  stack  lying  above  the  point  of  smallest  cross-section, 
which  thus  makes  the  following  combinations  possible  : 

(1)  Six  combinations  of  twos; 

(2)  Four  "  '•  threes; 

(3)  One  "  "  four; 
thus  making  in  all  eleven  forms. 

The  combinations  of  two  are  as  follows  : 


Unchanged. 
dn  , 
dl 
dx 
nl 
nx 
Ix 


Changed. 
.   ..    ....Ix 

nx 

In 

dx 

di 

dn 


The  two  forms  that  correspond  to  the  original   and   combination 
6  are  given  as  an  example  in  Fig.  71. 
The  combinations  of  threes  are  as  follows: 


Unchanged, 
d 


Changed. 

.  . .  nix 

dlx 

dnx 

din 


In  the  combination  of  fours  the  whole  four  elements  must  be 
changed. 

Naturally,  in  place  of  the  shape  siven  in  the  groups  others  may 
be  used,  since  for  any  single  dimension  different  values  may  be 
assumed;  for  example,  in  the  combination  of  twos  the  value  for  the 
Aire  in  No.  6  may  be  ^,  ^,  li,  i>,.  etc.,  corresponding  to  the  diameter 
of  the  waist.  The  same  course  can  be  taken  with  the  length  I,  the 
nozzle  distance  .r,  etc.  We  can  see  that  a  given  vacuum  can  be 
obtained  with  a  number  of  different  shapes  of  stacks. 

This  is,  consequently,  not  at  in  harmony  with  the  opinion  ex- 
pressed by  Clark  (to  be  sure,  it  referred  to  cylindrical  stacks  only)  ; 
that,  "  for  a  given  locomotive  there  was  but  one  form  of  stack  in 
which  the  efficiency  would  be  greatest,  but  in  spite  of  the  fact  that 
Noz  )  and  Geolfroy  corroborated  him  and  Zenner  and  Prussmann 
applied  the  same  principle  to  conical  stacks  we  are  confirmed  in  the 
opinion  that: 

On  any  locomotive  with  a  given  diameter  of  nozzle  the  same 
height  ofvacuwn  canhemaintained  ivithdifferent  stacks;  the  form 
itself  ,  whether  cylindrical  or  conical,  being  a  matter  of  no  impor- 
tance. 

The  stack  which  will  give  the  best  results  from  the  standpoints 
of  the  blowing  of  the  fire  and  the  consumption  of  coal  cannot  be 
determined  either  theoretically  or  by  experiments  with  the  appara- 
tus; and  here  actual  service  on  the  locomotives  must  step  in  and 
j.lay  its  part.  This  alone  can  tell  us  what  stack  will  cause  the  fire 
to  burn  most  evenly  and  quietly  and  give  the  smallest  production 
of  cinders  and  sparks.  In  general,  a  large  stack  is  to  be  preferri  d 
to  a  small  one  for  ttie  production  of  a  given  draft,  since  with  it,  as 
we  have  already  shown,  the  sides  of  tho  smokebox  and  the  tubes 
remain  cleaner,  and  also  because  it  appears  to  be  less  sensitive  in 
its  influence  upon  the  draft  for  slight  changes  in  the  position  of  the 
nozzle  than  is  the  case  with  smaller  stacks. 

In  order  to  show  the  relative  equality  cf  the  conical  and  cylindri- 
cal stacks  in  reference  to  their  influence  upon  the  draft,  as  well  us 
the  necessary  differences  in  diameter  the  accompanying  Table 
XXVII.,  based  upon  the  curves  given  in  Plate  I.,  has  been  drawn  up. 
[t  comprises  those  stack  diameter--,  which,  with  nozzle  distances 
ranging  from  18.9  inches  to  26  inches  and  the  five  dilierent  nozzle 
diameters  (3.94  inches  to  5.51  inches),  produce  the  same  vacuum  of 
from  3.35  inches  to  3.94  inches  of  water  with  a  pressure  of  3.94 
inches  of  mercury  in  the  experimental  apparatus. 
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TABLE    XXVII. 


"Vacuum 
iD  inches 
of  water. 


3.35 
3.51 
3.74 
3.94 


Nozzle  distaDce  and  shape 
of  stack. 


Smallest  diameter  of  stack  in  inches 
which,  with  the  same  nozzle  dis- 
tance on  the  experiment:al  appara- 
ratus,  will  produce  the  vacuum  in- 
dicated with  a  nozzle  diameter  of 


Inches. 

(k      7 

18  90  ..   \  ,', 

\  cylindrical 

(k 

20  47....-!,  ,'= 

(cylindrical 

21.05... A  %'.'.]'.".'.'.[' 
I  cylindrical 

23.62. ...^''.■.■.■.■.■.'.'.■.■.■. 
I  cylindrical 


3.94  in. 

4. S3  in. 

4.74  in. 

5.12  in. 

13.00 

13.90 

14.80 

15.13 

14.53 

15  36 

16.26 

16.73 

15  98 

17  01 

17.99 

18  50 

12  91 

13.82 

14.76 

15.36 

14.33 

15.20 

1606 

16.58 

15.51 

16..58 

17.60 

18.07 

12  84 

13.78 

14.69 

15  28 

14-10 

15, ro 

15.91 

16.42 

14  92 

16.10 

17.13 

17.64 

12.78 

13.70 

11.65 

15.24 

13.86 

14  76 

1.1.75 

16.26 

14.21 

15.55 

16.69 

17.20 

5.51  in. 


15.83 
17.13 
18.90 
15.75 
16  97 
16.47 
15.67 
16.81 
17.95 
15.63 
16.65 
17.48 


From  this  we  may  obtain  for  example  the  equivalent  stack  di- 
ameter of  4.33  inches  and  a  distance  of  20.47  inches  and  fifld  them  to 
be: 

For  the  cylindrical 16.58  inches. 

For  the  conical  with  J  Aire 13.82  inches. 

For  the  conical  with  j'j  flare 15.20  inches 

The  table  shows  that  the  cylindrical  stack  for  experiments  on  the 
apparatus,  or  the  basis  of  this  relationship,  according  to  the  nozzle 
distance  required  and  the  vacuum  to  be  produced  must,  in  this 
instance,  be  made  2.76  inches  larger  than  the  waist  of  a  stack  vpith 
I  flare  and  1.38  inches  larger  than  that  with  a  flare  of  i\.  Hence  we 
conclude  : 

The  less  a  stack  opens  out  toward  the  top,  by  just  so  much  more, 
for  the  same  length,  must  its  smallest  diameter  be  made,  if  a  draft 
of  the  same  intensity  is  to  be  maintained. 

If,  therefore,  it  is  desired  to  apply  a  stack  to  a  locomotive  that 
shall  have  the  same  efifect  upon  the  draft,  but  whose   flare   shall   be 
different,  while  the  length  remains  the   same,    the  size  of  the  diam 
etermust  vary  and,  inversely,  it  the  diameter  of  the  smallest  sec- 
tion is  to  be  left  unchanged  there  must  be  a  variation  of  the  length. 

For  the  sake  of  a  practical  demonstration  a  four-coupled  eight- 
wheeled  Erfurt  express  locomotive  was  tested  with  the  same 
nozzle  ratios  and  stacks  of  different  diameters  and  flares  as  well  as 
with  cylindrical  stacks  of  15.75  inches  and  18.7  inches  in  diameter- 
The  length  I  was  made  to  vary  23.62  inches  and  the  diameter  of  the 
waist  by  3.94  inches.  They  all  steamed  very  well  and  permitted  a 
heavily  laden  fast  train  to  be  hauled  promptly  on  schedule  time. 
The  coal  consumption  and  the  production  of  sparks  was  naturally 
different.  Accurate  measurements  showed  that  the  cyliudrical 
stack  was  large  enough  and  yet  it  was  no  larger  than  the  conical 
and  was  even  smaller.  Experiments  were  also  made  with  cylin- 
drical stacks  on  a  locomotive  of  another  make.  Everything  wenfto 
confirm  the  first  results  obtained  on  the  apparatus,  namely: 

The  conical  stack  is  in  no  way  swperior  to  the  cylindrical. 

If  Zenner  and  Grove  arrive  at  a  theoretical  conclusion  the  oppo- 
site of  this,  it  may  be  remarked  that  in  their  principal  equation  re- 
ferring to  it: 

the  value  of  c,  which  expresses  the  conicity  and  shape  of  the  stack, 
and  is, 

2 
was  an  entirely  mistaken  one  by  them,  owing  to  the  lack  of  experi- 
mental data  at  that  time. 

In  both  of  these  equations: 

L  =  the  quantity  of  air,  which  is  drawn  in  by 

Ji=  the  quantity  of  steam  blowing  out  of  the  nozzle. 

fs  =  the  smallest  sectional  area  of  the  stack. 

fa=   "largest  "  "     "    "        " 

fh  =   '^  sectional  area  of  the  nozzle. 

fr=   "         '•  "     "    "    tube. 

II  =  tL  coefficient. 

Both  of  these  theoretical  investigators  now  deduce  from  the  fore- 
going formula: 

The  draft-producing  efficiency  of  a  stack  increases  as  c  becomes 
smaller  ;  that  is  correct.  But  they  also  conclude  c  will  be  largest 
i/s  remaining,  unchanged),  for  fa=fs,  thi^t  is  to  say,   for  cylindri- 


cal stacks,  and  then  c  =  1 ;  c  will  be  smaller  as  fa  increases,  and  it 
will  be  smallest  (=  K)  for  fa  =  cc  ,  that  is  to  say  for  a  stack  the  top 
of  which  has  been  widened  out  into  infinity;  from  which  it  must 
be  concluded  that  the  more  the  stack  widens  out  toward  the  top, 
by  just  that  much  will  the  effect  upon  the  draft  be  more  efficient. 
But  this  latter  position  is,  as  we  have  already  shown,  utterly  un- 
tenable. 

According  to  the  Hanover  experiments,  as  shown  in  Section  VI., 
we  find,  on  the  contrary,  the  opposite  to  be  the  ca.se,  that  is  to  say  : 

The  smallest  cross  section  of  a  stack  remaining  the  same,  the 
sharper  a  stack  flares  open  toward  the  to])  (see  Fig.  72)  the  less  will 
be  its  effective  action  upon  the  draft. 

Hence  the  foregoing  equation  : 


1  -f 


(7  = 


m 


should  be  understood  as  follows  :  It  is  not  fs  but  rather  fa  that 
must  remain  unchanged.  Then  the  smaller /s  becomes  relatively  to 
fa,  by  .just  so  much  will  C  also  become  less,  and  the  effective  action 
upon  the  draft  increased. 

The  smallest  value  of  C  corresponds  to  fs  =  0,  in  whch  C=  %,  in 
accordance  with  the  reasonings  of  Zeuner  and  Grove  ;  but  it  has 
merely  a  theoretical  significance. 

When/.-*  =  fa  (a  cylindrical  stack)  the  maximum  value  of  r  =  1 
is  that  at  which  the  smallest  value  is  obtained  for  the  vacuum. 

When/s  <  fa  (a  conical  stack)  the  result  is  a  lower  value  for  c 
and  a  greater  one  for  L. 

This  corresponds  exactly  with  the  results  of  the  Hanover  experi- 
ments (Section  VI.  6)  which  showed  : 

The  upper  diameter  of  a  stack  remaining  thus  unchanged,  the 


sharper  a  stack  contracts  towards  the  bottom  (see  Fig.  73)  by  just 
so  much,  other  conditions  being  the  same,  does  the  vacuum  increase, 
In  other  words :  With  the  same  diameter  at  the  top  the  cylindHcal 
stack  is  least  effective  as  a  draft  producer. 

If  the  conical  stack  of  Fig.  73  had  the  correct  dimensions,  the 
cylindrical  stack  of  this  figure  for  the  same  locomotive  would  natu- 
rally be  too  large,  the  nozzle  relations  remaining  unchanged.  If, 
on  the  other  hand,  the  dimensions  of  the  cylindrical  stack  were 
correct,  then  the  conical  stack  that  is  indicated  would  be  too  small. 

The  above  formula  is  therefore  not  available  for  making  a  com- 
parison between  conical  and  cylindrical  stacks,  and  the  many  de- 
ductions made  from  it  are  unreliable.  It  simply  asserts  that 
generally  a  small  stack  produces  a  higher  vacuum  than  a  large  one. 
The  length  of  the  stack  and  the  position  of  the  nozzle  are  not  taken 
into  consideration.  Suppose  a  cylindrical  stack  with  a  sectional 
area /ft  (Fig.  73)  produces  too  small  a  vacuum,  the  difficulty  can  be 
remedied  without  any  change  in  the  nozzle  position,  either  by 
using  a  conical  stack  with  a  .sectional  area /a  at  the  top,  and  whose 
smallest  sectional  area/s  <  fa,  or  by  using  a  smaller  cylindrical 
stack  whose  sectional  area  lies  between /s  and /a. 

If  it  is  desired  to  replace  a  cylindrical  stack  by  a  conical  one, 
while  the  nozzle  position  and  the  draft  is  kept  the  same,  it  will  be 
necessary,  according  to  the  experiments  made  on  the  four-coupled 
express  locomotive,  to  keep  the  average  sectional  area  of  the  two 
stacks  the  same  ;  that  is  to  say,  we  must  make  the  upper  diameter 
as  much  larger  as  the  lower  is  contracted,  as  shown  in  Fig.  74.  This, 
is,  of  course,  on  the  supposition  that  the  length  above  the  base  of 
the  stack  is  to  have  a  constant  value  I',  which  is  the  proper  one  for 
the  sectional  area  of  the  tubes  and  the  grate  of  the  locomotive,  and 
also  with  reference  to  d,  as  will  be  further  explained  later  on. 

As  we  have  already  explained,  the  experimental  cylindrical  stack 
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with  a  length  of  3  feet  4.02  inches  under  fixed  relations  is  3.19 
inches  larger  in  diameter  than  the  waist  of  the  stack,  having  a  flare 
of  J.  This  difference,  according  to  the  last  table,  becomes  less  the 
higher  the  vacuum;  while,  on  the  other  hand,  it  increases  as  the 
nozzle  distance  is  decreased,  the  height  of  the  vacuum  remaining 
"  the  same. 

Suppose  we  take,  for  example,  a  difference  of  3.15  inches  (80  milli- 
meters), then,  according  to  the  comparison  made  below,  with  I'  =  3 
feet,  1.80  inch,  the  stack  with  a  flare  of  one-sixth  must  be  3.15 
inches,  and  that  with  one  eighth  flare  must  be  2.36  inches  smaller  at 
the  waist  than  a  cylindrical  stack  of  the  same  length  I'.  Referring 
to  figure  74,  the  size  of  s  then  becomes  for 

Stack  with  one-sixth  flare  =  1.575  inches. 
•'  one-eighth  "  =  1.18 
In  consequence  of  the  foregoing  equivalence  of  the  cylindrical 
and  conical  stacks,  the  rule  which  has,  up  to  this  time,  been  ac- 
cepted as  correct,  according  to  which  a  conical  stack  requires  a 
larger  blast  nozzle  than  a  properly  designed  cylindrical  stack,  this 
rule,  we  say,  has  no  longer  any  basis  of  support. 

Both  forms  of  stack,  if  properly  designed,  need  the  same  diameter 
of  nozzle  for  the  production  of  the  same  draft. 

Practical  tests  were  made  of  this  proposition  ou  two  standard 
express  locomotives,  with  four  wheels  coupled,  as  well  as  on  several 
compound  and  ordinary  freight  locomotives,  and  also  on  several 
tank  locomotives,  and  in  all  case^*  the  conical  stack  was  replaced  by 
the  cylindrical  without  any  contraction  of  the  nozzle. 

The  steam  production,  the  formation  of  sparks,  the  coal  consump 
tion,  etc.,  was  such,  during  a  long  run  in  actual  service,  that  the 
drivers  who  were  in  charge  were  so  well  satisfied  with  the  results 
that  they  never  expressed  a  wish  during  the  whole  time  to  have  the 
conical  stack  replaced. 

XII.     THE  RULES  OBTAINED. 

The  Grove  rules*  for  the  determination  of  the  stack  diameters 
depends  entirely  upon  the  sectional  area  of  the  tubes  and  ignores 
the  grate  area.  This  method  of  calculation  was  accurate  for  the 
locomotives  of  that  time,  but  it  is  not  applicable  to  the  locomotives 
of  to-day  with  their  large  grate  areas.  The  stack  diameters  must 
rather  be  based  upon  both  of  these  dimensions,  as  Clark  has  already 
pointed  out  in  his  time.  As  we  well  know,  the  ratio  of  heating 
surface  to  grate  area  varies  considerably  in  practice. 

Long  boilers  of  the  same  or  of  similar  construction  frequently 
have  different  sizes  of  fireboxes,  so  that,  in  such  cases  with  the 
same  number  and  size  of  tubes,  the  grate  areas  may  be  of  very  dif- 
ferent sizes.  Hence,  if  it  were  allowable  to  settle  the  size  of  the 
stack  with  reference  to  the  sectional  area  of  the  tubes  only,  loco- 
motives, which  might  have  widely  different  grate  areas,  would  still 
have  the  same  size  of  stack  with  the  same  nozzle  opening.  But  this 
is  practically  unallowable,  for  it  has  been  shown  in  locomotive  ser- 
vice that  large  grate  areas,  under  exactly  the  same  conditions, 
need  a  lower  vacuum  and  a  larger  stack  than  the  smaller  grate 
areas,  t 

The  rules  for  the  determination  of  the  size  of  the  stack  must, 
therefore,  take  the  grate  area  into  consideration.  There  are 
two  ways  in  which  this  can  be  done:  Either  we  can  calculate  the 
diameter  of  the  nozzle  opening  from  the  given  sectional  area  of  the 
tubes  and  the  grate  area,  and  then  from  this,  by  means  of  a  corre- 
sponding ratio,  determine  the  diameter  of  the  stack,  or  we  can  cal- 
culate the  lattsr  directly  from  the  grate  area  and  the  sectional 
area  of  the  tubes,  and  then  derive  from  it  the  proper  diameter  of 
the  nozzle  that  is  to  be  used.  Both  methods  lead  us  to  the  same 
goal,  but  we  prefer  the  latter. 

For  the  sake  of  simplicity  we  show  the  method  with  which  the 
grate  area  is  taken  into  consideration  and  how  a  ditferent  value 
must  be  given  to  the  coefficient  according  to  its  size  and  which  ex- 
presses the  relationship  existing  between  the  sectional  area  of  the 
stack  and  the  tubes  that  must  also  be  taken  into  account  in  the  cal- 
culation. For  example,  suppose  the  grate  area  increase  from  9.76 
square  feet  (one  square  meter)  to  26.9  square  feet  (2.5  square  meters, 
this  co-efficient,  according  to  the  experiments  that  have  been  made) 
rises  from  nearly  .34  to  .375  for  conical  stacks  having  a  flare  of  one- 
sixth,  while  for  cylindrical  stacks  it  rises  from  .505  to  .5635. 
( To  be.  continued. ) 

*  The  rule  for  hard  coal  firiDg  is: 
Sectional  area  of  cylindrical  stack  -=  .50/s. 

**  "        '*    waist  of  conical  stack  =  .33/.S. 

Nozzle  diameter  (or  cylindrical  stack  =  i^sfs. 

"  "   conical  stack  =  sV/s. 

When  fs  indicate  the  seectional  area  of  the  tubes. 
The  flare  of  the  conical  stack  equal  a,\s. 
t  A  four-coupled  compound  locomotive  of  the  Prussian  State  Rail- 
way, having  a  grate  area  of  21A  square  feet  would,  while  hauling  a  heavy 
freight  train  weighing  183  gross  tons  at  a  speed  of  50  miles  per  hour,  main- 
tain a  vacuum  of  from  SUo  inches  to  3.54  inches  of  water  while  cutting  off 
at  .i3  of  the  stroke. 


The  Moskowitz  System  of  Electric  Car  Lighting. 

The  National  Electric  Car  Lighting  Company,  of  New  York,  has 
a  car  on  the  Pennsylvania  Railroad  equipped  with  the  Moskowitz 
system  of  car  lighting,  the  patents  on  which  are  controlled  by 
them,  and  is  about  to  equip  a  chair  car  on  the  Santa  Fe  road  for 
service  between  Chicago  and  Kansas  City. 

The  system  is  an  electric  one  in  which  the  current  is  obtained 
from  a  dynamo  driven  from  the  axle.  In  the  standard  equipment 
of  the  company  a  31-inch  wooden  split  pulley  is  clamped  onto  the 
axle,  and  this  is  belted  to  a  7-inch  pulley  on  a  countershaft  secured 
to  the  face  of  the  truck  transom.  This  countershaft  is  supported 
on  "spring-cushioned  "  bearings,  or  bearings  on  which  springs  ack 
in  such  a  manner  as  to  keep  the  belt  tight  when  the  journal  boxes 
move  up  or  down  in  the  pedestals.  From  the  countershaft  another 
belt  runs  over  an  8-inch  pulley  to  a  4-inch  pulley  on  the  armature 
shaft  of  the  dynamo,  the  latter  being  secured  to  the  end  piece  of 
the  truck  frame.  The  split  pulley  is  of  specially  prepared  hard 
wood  ;  the  belts  are  double  thickness,  the  one  between  the  axle  and 
countershaft  being  6  inches  wide  and  the  other  3  inches,  and  both 
belts  are  specially  prepared  with  a  view  of  with.3tanding  all  sorts 
of  weather,  including  snow  and  ice  ;  the  dynamo  is  encased  in  a 
steel  cylinder  that  is  dust  and  water  proof,  and  all  bearings  are  of 
durable  metal  and  automatically  oiled  from  cups  or  reservors  that 
will  hold  a  week's  supply  of  lubricant.  The  dynamo  weighs  300 
pounds,  the  split  pulley  on  the  axle  .35 pounds,  and  the  countershaft 
complete  80  pounds. 

The  dynamo  is  so  wound  that  it  maintains  a  practically  constant 
voltage  at  all  speeds  above  eight  miles  per  hour,  there  being  an  in- 
crease of  only  three  volts  between  this  speed  and  60  miles  per  hour. 
The  poles  are  automatically  reversed  with  each  reversal  of  the  di- 
rection in  which  the  car  moves,  this  being  accomplished  by  devices 
on  the  switchboard. 

The  dynamo  does  not  generate  electricity  at  speeds  below  eight 
miles  per  hour,  and  to  keep  the  lights  going  at  times  when  the  car 
is  standing  or  running  slow,  two  sets  of  storage  batteries  are  pro- 
vided, one  set  charged  and  ready  to  be  automatically  thrown  into 
the  light  circuit  when  the  speed  falls  below  eight  miles  per  hour, 
and  the  other  being  charged  by  surplus  current  generated  by  the 
dynamo.  When  fully  charged  the  second  battery  is  switched  into 
the  light  circuit  and  the  first  one  is  connected  to  the  dynamo  for 
recharging. 

The  standard  equipment  for  a  60-foot  passenger  car  consists  of 
fouteen  16candle-power  lamps,  twelve  in  the  nody  of  the  car  and  one 
in  each  vestibule.  The  current  is  taken  from  the  dynamos  on  the 
truck  by  flexible  connections  to  the  car  body  and  thence  to  a  switch- 
board located  at  any  convenient  point,  preferably  in  one  of  the  closets 
in  the  car.  The  board  is  boxed  up  and  can  be  put  under  lock  and 
key  if  desired.  On  the  switchboard  are  grouped  all  the  devices  by 
which  the  entire  apparatus  is  controlled.  First,  there  is  the  main 
switch,  which  controls  all  the  dynamo  circuits  and  which  must  be 
closed  in  order  that  the  dynamo  may  generate  a  current.  An 
ammeter  shows  the  quantity  of  current  generated  and  a  resistance 
coil  isprovided  to  be  switched  into  the  light  circuit  if  needed.  Then 
there  are  the  automatic  electro-magnetic  devices  for  reversing  the  po- 
larity in  the  dynamo,  already  mentioned.  There  is  also  a  special  13- 
point  switch  which  controls  the  whole  system.  It  is  connected  with 
the  two  sets  of  storage  batteries  already  mentioned.  While  one  of 
these  batteries  is  furnishing  light  the  other  is  being  charged  from 
the  dynamo.  When  the  battery  that  is  furnishing  the  light  is  ex- 
hausted, the  switch  is  thrown  to  the  opposite  position,  and  thereby 
connects  the  battery  that  has  just  been  charged  with  the  lights, 
while  the  other  is  connected  with  the  dynamo  to  be  charged  again. 
One  turn  of  the  switch  accomplishes  the  two  changes,  and  it  is  im- 
possible to  make  a  mistake. 

The  storage  batteries  are  carried  in  two  wooden  boxes  under  the 
car,  and  it  is  claimed  that  they  require  looking  after  only  once  in 
several  months. 

It  will  thus  be  seen  that  the  system  comprises  the  dynamo,  two 
sets  of  storage  batteries,  a  light  circuit,  and  a  switchboard.  A  car 
is  supposed  to  start  after  installation  of  the  system  with  its 
batteries  charged  sufficiently  for  six  hours'  light,  and  should  then 
have  current  at  all  times  for  lighting  purposes. 

The  chief  claims  made  for  the  system  are  :  A  high  grade  of  effi- 
ciency at  moderate  first  cost,  simplicity  of  design,  ease  of  inspection, 
small  operating  expense,  and  the  possibility  of  employing  unskilled 
labor  for  attendance.  The  simplicity  of  operation  is  evident  when 
it  is  considered  that  there  are  but  two  switches  to  operate,  one 
throwing  the  dynamo  into  or  out  of  service,  and  theotherchanging 
the  connections  to  the  batteries.  All  other  features  are  automatic. 
The  National  Electric  Car  Lighting  Company  has  otfices  at  30 
Broad  street,  New  York  City, 
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The  Chicago  Main  Drainage  Channel.  A  description  of  the 
Machinery  Used  and  Methods  of  Work  Adopted  in  excavating  the 
the  28-mile  Orainage  Canal  from  Chicago  to  Locliport,  111.  By 
Chas.  S.  Hill,  C.  E.,  Associate  Editor  Engineering  Netvs.  The 
Engineering  News  Publishing  Company,  New  York,  1898.  129  pp., 
8  inches  by  11  inches. 

The  drainage  canal  which  the  city  of  Chicago  is  constructing  is 
one  of  the  greatest  works  of  its  kind  in  the  world,  and  the 
policy  of  letting  the  excavation  of  the  40,000,000  cubic  yards 
of  earth  and  rock  in  small  sections,  combined  with  the  variety  of 
the  materials  to  be  excavated,  has  resulted  in  the  employment  of 
many  methods  for  handling  the  material.  Engineers  expert 
in  this  kind  of  work  have  everywhere  praised  many  of  the 
methods  devised  and  employed  successfully  by  contractors 
who  previously  had  little  actual  practice  in  canal  work.  Hence  the 
volume  before  us  is  of  special  interest  and  value,  for  it  describes 
and  illustrates  the  methods  and  machinery  employed.  The  cost  of 
excavation  are  also  given  whenever  obtainable,  and  while  contract- 
ors would  not  in  all  cases  furnish  cost  figures,  the  author  believes 
that  this  volume  contains  more  complete  figures  of  the  work  than 
exist  anywhere  outside  of  the  ofHcial  records  of  the  canal  engineers. 
The  book  contains  100  excellent  engravings  and  is  writ- 
ten in  a  clear  and  concise  style.  It  is  a  reprint  of  a  series  of 
articles  which  appeared  in  EnBineering  Neu'slnst  year,  but  numer- 
ous additions  and  revisions  bring  the  work  up  to  date.  In  an  ap- 
pendix the  eiTect  of  the  completed  canal  on  the  lake  levels  is  fully 
discussed.  We  heartily  commend  the  book  to  the  attention  of  our 
readers. 

Locomotive  Mechanism  AND  Engineering.  With  an  Appendix 
on  the  modern  electric  locomotive.  By  H.  C  Reagan,  .Jr.,  Loco 
motive  Engineer.  Second  edition.  John  Wiley  &  Sons,  New 
York.  Chapman  &  Hall,  Limited,  London.  1896.  419  pages. 
5  inches  by  7  inches. 

This  book  undoubtedly  contains  information  of  value  to  loco- 
motive engineers  and  firemen,  but  the  style  of  the  author  is  far 
from  clear,  and  what  he  says,  it  taken  literally,  would  sometimes 
be  misleading  and  even  absurd.  For  instance,  on  page  2  he  says: 
"  That  portion  of  boiler  which  is  over  the  firebox  must  be  very 
strongly  stayed  with  either  crown  bars  or  radial  stays.  .  .  . 
This  staying  is  necessary  from  the  large  area  and  the  exposure  to 
the  hottest  part  of  the  fire."  Neither  of  these  reasons  is  true. 
Certain  parts  of  boilers  are  stayed  because  their  shape  or  form  is 
such  as  to  require  it.  On  page  .5  is  the  following  :  "  It  is  important 
that  all  gage-cocks  should  be  kept  open  and  especially,  under  all 
circumstances,  the  lower  one."  What  the  author  evidently  means 
is  that  gage-cocks  should  not  be  allowed  to  become  clogged  up, 
but  he  does  not  say  so.  On  the  contrary,  he  appears  at  first  sight  to 
advocate  the  practice  of  running  an  engine  with  the  gage-cocks 
wide  open.  On  the  same  page  the  explanation  of  why  the  use  of 
wet  steam  should  be  avoided  could  be  considerably  improved  in 
clearness  and  accuracy.  We  might  quote  many  other  cases  of  bad 
English,  such  as  where  the  author  calls  pistons  "  round  disks,', 
etc.,  and  of  misstatements,  such  as  where  it  is  said  on  page  73  that 
"cushion  '  in  a  cylinder  is  required  "  to  prevent  the  piston  head 
from  striking  the  cylinder  head";  but  it  is  not  necessary  to  go 
through  its  419  pages  to  indicate  the  character  of  the  work.  In 
general,  it  may  be  said  that  the  author  appears  to  have  a  good  fund 
of  practical  knowledge,  but  he  is  not  sufficiently  grounded  in  the 
principles  of  locomotive  engineering  to  be  always  accurate ;  and 
furthermore,  that  his  command  of  language  is  not  sufficient  to 
enable  him  to  say  just  what  he  means  in  all  cases. 

Experiments  upon  THE  Contraction  OF  the  Liquid  Vein  Issu- 
ing PROM  AN  Orifice,  and  Upon  the  Distribution  of  Veloci- 
ties Within  It.  By  H.  B-)zin,  Inspector  General  des  Fonts  et 
Chaussees.  Translated  by  John  C.  Trautwine,  Jr.  John  Wiley  & 
bon.s.  New  York  ;  Chapman  &  Hall,  Limited,  London,  1896.'  64 
pages,  Sji  mches  by  9  inches. 

This  book  records  the  results  of  very  accurate  experiments  made 
upon  liquid  veins  by  the  author,  at  Dijon,  beginning  in  1890.  The 
orifices  were  as  follows;  1.  Orifices  in  a  vertical  plane:  Square 
orifice,  0.20  meter  square  (contraction  complete);  circular  orifice, 
0  aO  meter  in  diameter  (contraction  complete);  rectangular  orifice, 
0.80  meter  wide  by  0.20  meter  high  (lateral  contraction  suppressed). 
2.  Orifices  in  a  horizontal  plane:  Circular  orifice,  0.20  meter  in  di- 
ameter (contraction  complete);  circular  orifice,  0.10  meter  in  diam- 
eter (contraction  complete).  The  coefficients  of  discharge,  the 
geometrical  figures  of  the  veins  and  the  velocities  in  the  interiors 
of  the  veins,  were  determined  for  each  of  these  orifices,  under  a 
head  of  0.95  meters.  Many  valuable  figures  are  given  and  the  more 
important  conclusions  may  be  briefly  stated  as  follows:  The  experi- 


ments do  not  show  the  presence  of  a  minimum  section  in  the  con- 
tracted vein.  The  vein  contracts  rapidly  at  first  and  then  more 
slowly  as  its  distance  from  the  orifice  increases.  The  minimum 
velocity  at  the  orifice  is  at  the  center  for  orifices  in  a  horizontal 
plane  and  a  little  above  the  center  of  gravity  of  the  section  for  ori- 
fices in  vertical  planes.  As  the  distance  from  the  orifice  increases 
the  velocities  in  the  flow  from  a  horizontal  circular  orifice  equalize 
rapidly;  in  the  flow  from  a  vertical  orifice  the  minimum  in  the  cen- 
tral region  soon  disappears,  but  the  velocities  in  the  lower  part  of 
the  vein  remain  greater  than  those  in  the  upper  part.  In  the  ex- 
pression U  =  K  \^2gih  +  y),  f/ representing  the  velocity  and  y  the 
fall  of  the  center  of  the  section  below  that  of  the  orifice,  the  co-effl- 
cient  K  is  slightly  less  than  unity  for  a  horizontal  orifice  and  more 
than  unity  for  a  vertical  one.  It  might  attain  a  value  of  1.03  or  1.04 
for  vertical  orifices. 

The  volume  is  a  most  valuable  addition  to  the  literature  of  hy- 
draulics, and  the  reputation  of  the  author  is  a  guarantee  of  the  ac- 
curacy of  the  work,  for  his  name  is  already  known  to  English- 
speaking  engineers  through  his  valuable  experiments  on  the  flow 
of  water  in  open  channels. 


Trade  Catalogues. 


[In  1894  the  Master  Car-Builders'  Association,  fop  convenience  in  the 
filing  and  ppe«ervation  of  pamphlets,  catalogues,  specifications,  etc., 
adopted  a  number  of  standard  sizes.  These  are  given  here  in  order  that 
the  size  of  the  publications  of  this  kind,  which  are  noticed  under  this 
head,  may  be  compared  with  the  standards,  and  it  may  be  Isnown  whether 
they  conform  thereto. 

It  seema  very  desirable  that  all  trade  catalogues  published  phould  con- 
form to  the  standard  sizes  adopted  by  the  Master  Car-Builders'  Association, 
and  therefore  in  no  icing  catalogues  hereafter  it  will  be  stated  in  brackets 
whether  they  are  or  are  not  of  one  of  the  standard  sizes. 1 

List  of  Gearing,  Pulleys,  Sheaves,  etc.  Robert  Poole  &  Son 
Company,  Engineers  and  Founders,  Baltimore.  Md.,  U.  S.  A., 
1896.    234  pages.    5  by  7J^  inches.    (Not  standard  size.) 

As  its  title  indicates,  this  book  is  a  list  of  gears,  pulleys,  etc.,  for 
which  the  Robert  Poole  &  Son  Company  have  paterns,  and  which 
they  can  therefore  furnish  on  short  notice.  The  patterns  are  classi- 
fied according  to  pitch  and  the  tables  give  all  the  essential  dimen- 
sions of  each  gear  and  pulley.  The  list  includes  spur,  level  and 
mitre  gears  of  many  sizes;  mortise  gears,  spur,  face  and  bevel; 
worms  and  worm  gears;  wheels  for  wire-rope  transmission;  sheaves 
for  ropes  and  chains;  band,  rope  and  fly  wheels;  and  pulleys  for 
belt  transmission.  While  the  list  of  gears  contains  only  the"  sizes 
for  which  the  company  has  patterns,  the  system  of  machinemold- 
ingemployed  at  their  works  enables  them  to  make  almost  any- 
thing in  the  gear  line  of  one  inch  pitch  or  over,  with  but  little  ex- 
pense for  preparation.  The  reputation  of  this  company's  machine- 
molded  gears  is  thoroughly  established  and  not  the  least  of  their 
merits  is  the  excellent  material  put  into  them.  The  company's 
facilities  enable  them  to  make  gears  up  to .50  feet  in  diameter.  The 
company  also  has  facilities  for  making  cut  gears  of  all  kinds  up  to 
the  same  size.  This  concern  makes  the  Poole-LefTel  double-tur- 
bine water-wheel,  patent  friction  clutches,  shaft  hangers,  thrust 
bearings,  etc.,  all  of  which  are  illustrated  in  this  catalogue,  though 
some  of  them  are  more  fully  described  in  other  pamphlets  issued 
by  the  company. 
The    Most   Economical    Brakeshoe.     The   Schoen   Brakeshoe 

Company,   Betz  Building,  Philadelphia,  Pa.  8pages.  6by9inches. 

(Standard  size.) 
This  pamphlet  illustrates  and  sets  forth  the  advantages  of  the 
pressed-steel  brakeshoes  made  by  the  company.  The  tests  of  the 
brakeshoe  committee  of  the  Master  Car  Builders'  Association  are 
quoted  to  show  that  soft  pressed-steel  shoes  rate  very  highly  in 
their  wearing  qualities  and  holding  power.  They  are  claimed  to 
wear  10  times  longer  than  cast-iron  shoes,  to  be  capable  of  being 
worn  thinner,  thus  giving  more  useful  wearing  material  per  shoe, 
to  hold  with  a  nearly  uniform  retarding  power,  to  heat  less  rapidly 
than  other  shoes,  to  necessitate  less  fret) uent  adjustment  of  the 
brakes,  to  wear  the  wheels  less  than  cast-iron  shoes,  and  to  effect  a 
saving  of  from  .50  to  75  per  cent,  in  the  outlay  required  for  brake- 
shoes.  To  substantiate  these  claims  the  company  can  point  to  the 
experience  gained  in  three  years  of  service.  'The  shoes  are  made  by 
hydraulic  pressure  by  a  process  that  permits  the  use  of  very  soft 
steel,  and  the  form  and  dimensions  of  the  present  standards  are 
duplicated  with  great  exactness. 
Waterman's  Ideal  Fountain  Pen.    L.  E.  Waterman  Company, 

155-157  Broadway,  New  York.  16  pages.  5  by  6}.<  inches. 
This  catalogue  illustrates  the  various  sizes  and  styles  in  which  this, 
the  best  of  fountain  pens,  is  made.  It  contains  many  testimonials 
as  to  its  excellence,  beginning  with  the  opinion  held  by  Mr. 
Chauncey  M.  Depew,  who  says:  "I  am  still  using  your  incompara- 
ble fountain  pen.  Since  I  bought  my  first  one  in  July.  1886,  it  has 
been  my  constant  and  faithful  companion."  We  would  take  this 
opportunity  to  add  our  testimony  to  that  of  others  who  have  used 
this  excellent  pen.  We  have  now  used  this  pen  for  four  years,  and 
in  all  that  time  it  has  never  failed  us.  It  has  always  made  its  mark 
on  the  first  stroke  and  given  no  trouble  in  feeding.  To  those  who 
have  had  trouble  with  fountain  pens  that  won't  feed  or  that  feed 
too  much,  we  would  advise  a  trial  of  the  Waterman.  With  the 
most  ordinary  care  they  will  be  found  always  ready  and  will  always 
write  smoothly. 
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The  Fourth  Annnal    Report    of   the   Michigan  Peninsular 
Car  Company. 

The  fourth  annual  report  of  the  Michigan  Peninsular  Car  Com- 
pany, of  Detroit,  is  an  interesting  document.  This  large  concern, 
formed  by  a  consolidation  of  several  interests  four  years  ago,  has  a 
plant  comprised  of  two  complete  car-building  establishments,  one 
car-wheel  foundry,  a  forge  and  iron  worki,  and  a  pipe  plant,  the 
total  valuation  being  $7,730,536.  The  report  shows  that  during  the 
year  the  company  spent  f  24,478,  in  additions  to  its  plant,  and  that  its 
tota"  assets  on  Aug.  31,  1896,  was  |10,4'39,791.49.  The  preferred 
capital  stock  is  $5,000,000,  common  stock  l!3,000,000  (of  which 
$l,000,O(X)  is  unissued)  and  there  are  first  mortgage  bonds  to  the 
extent  of  $2,000,000. 

During  the  year  ending  .\ug.  31,  1896,  the  company  paid  the 
interest  on  the  bonds  and  also  dividends  of  *200,OGO  on  the  preferred 
stock,  and  then  had  a  surplus  on  the  year's  business  of  $96,571.84. 
Like  that  of  all  other  manufacturing  concerns  its  business  for  the 
last  four  years  shows  great  fluctuations.  The  figures  prove,  however, 
that  the  plant  of  the  company  can  be  operated  with  good  profits 
when  work  is  obtainable  to  keep  it  going,  as  is  evident  from  the 
following  statement  of  earnings  from  all  sources  /or  the  four  years 
commencing  Sept.  1,  1893,  and  ending  Aug.  31,  1896  : 

1st  year $866,690.66 

2d  year 30,024.38 

3d  yenr I.i9,23l.98 

Ithyear 393.o71.84 

Total $1, 158,517 .  86 

During  the  first  year  of  this  period  the  company  paid  $400,000 
dividends  (8  per  cent.)  on  the  preferred  stock  and  $160,000  on  the 
common  stock.  Of  course,  with  the  depressed  condition  of  business 
in  the  second  and  third  years,  the  earnings  did  not  suffice  to  pay 
the  interest  on  the  bonds,  but  in  the  last  year  divideuds  have  been 
resumed  and  the  company  stands  ready,  with  a  large  and  efficient 
plant  and  considerably  more  than  a  quarter  of  a  million  surplus,  to 
take  advantage  of  the  improvement  in  business  to  be  expected 
after  the  election  has  given  business  men  the  assurance  of  a  sound 
currency.  

Graphite  Paint  for  Metal  Work 


Engineers  are  giving  much  more  attention  now  than  formerly  to 
the  paints  employed  in  the  preservation  of  structural  iron  and 
steel  from  corrosion.  Undoubtedly  the  large  use  of  steel  in  fire- 
proof buildings  where  it  is  not  accessible  after  the  buildings  are 
complete  has  been  an  important  factor  in  stirring  up  this  interest. 
The  protection  of  such  surfaces  from  corrosion  is  certainly  a  matter 
of  moment.  It  is  of  vital  importance  in  the  case  of  fireproof  build- 
ings, and  in  all  structures  a  suitable  protective  coating  is  a  source 
of  economy.  Roofs  and  bridges,  while  accessible  for  repainting, 
are  made  more  durable  at  less  expense  by  a  coating  that  is  lasting 
and  does  its  work  thoroughly  than  by  one  that  needs  frequent  re- 
newal. In  our  article  on  steel  cars  in  France,  published  in  our  Au- 
gust issue,  it  was  shown  that  the  protection  of  a  good  paint  applied 
frequently  enough  to  keep  the  surface  covered  at  all  times  added 
many  years  to  the  life  of  the  cars.  And  so  many  other  cases  might 
be  cited  which  in  part  explain  the  present  interest  in  protective 
paints  for  iron  and  steel. 

The  possible  chemical  action  between  the  pigment  and  the  oil, 
and  its  effect  upon  the  surface  it  covers  have  been  studied  carefully 
and  the  opinion  is  now  held  that  some  paints  actually  promote  oxi- 
dation of  the  metal.  But  however  truly  this  may  apply  to  some 
paints  it  is  not  true  of  all  them,  and  those  known  as  graphite  paints 
are  certainly  free  from  any  tendency  to  chemical  action  between 
their  constituents,  and  show  remarkable  resistance  to  chemical 
action  from  without.  "  Superior"  graphite  paint  manufactured  by 
the  Detroit  Graphite  Manufacturing  Company,  of  Detroit,  Michigan, 
has  established  itself  in  the  confidence  of  engineers  by  the  excellent 
record  it  has  given  in  actual  service.  The  graphite  entering  into 
this  paint  is  mined  by  the  company  in  Northern  Michigan.  Mixed 
with  an  oil  and  free  from  acids,  it  is  chemically  inert,  and  in  drying 
forms  a  coat  that  adheres  firmly  to  the  metal  surface.  Its  resist- 
ance to  the  action  of  acids  and  alkalis  has  been  proven  by  numer- 
ous tests  much  more  severe  than  the  conditions  of  service,  and  its 
resistance  to  the  penetration  of  moisture  have  been  equally  satis- 
factory. Heat  does  not  cause  it  to  blister,  and  we  are  informed 
that  steel  chimneys  painted  with  it  have  been  heated  to  redness 
without  affecting  the  paint.  The  viaduct  by  which  the  Canadian 
Pacific  and  Wabash  roads  enter  Detroit  is  painted  with  "  Superior" 
graphite  paint,  and  after  two  years  service  is  still  in  excellent  con 


dition.  A  fire  in  neighboring  flour  sheds  played  upon  the  iron- 
work tor  two  and  one-half  hours  without  blistering  the  paint. 
This  fact  is  attested  by  Mr.  .T.  E.  Smith,  superintendent  of  terminals, 
who  in  the  same  letter  also  says  that  the  smoke  and  fumes  from 
Michigan  Central  locomotives,  which  pass  under  the  viaduct  at  one 
point,  have  had  no  effect  upon  the  paint. 

The  paint  has  been  used  with  success  upon  the  hulls  and  decks  of 
steel  steamers,  and  there  seems  to  be  no  conditions  of  service  which 
it  does  not  successfully  meet.  Those  who  would  use  it  in  places 
where  its  natural  color  is  undesirable,  can  have  a  choice  of  several 
colors  and  shades.  The  Detroit  Graphite  Manufacturing  Company 
use  every  care  in  the  manufacture  of  the  paint.  The  fineness  of  its 
particles  give  it  excellent  covering  qualities  and  cause  it  to  apply 
evenly. 


A   Commercial  Travelers'    Fair. 


A  commercial  travelers'  fair  is  to  be  held  in  Madison  Square 
Garden.  New  York.  Dec.  15  to  38.  Its  aim  is  to  raise  $1.=)0,()00  to 
complete  the  National  Home  for  commercial  travelers  or  their  de- 
pendent families,  at  Binghamton,  N.  Y.  It  is  the  intention  of 
those  in  charge  to  make  the  fair  one  of  the  best  attractions  of  the 
year.  Mayor  George  E.  Green,  of  Binghamton,  is  President  of  the 
Commercial  Travelers'  Home  Association,  and  is  the  Treasurer  of 
the  fair.  Col.  A.  B.  de  Freece,  Director-General  of  the  fair,  has  pro- 
posed that  upon  Tuesday,  Dec.  1,  in  every  city  of  more  than  10,000 
inhabitants,  the  hotels,  theatres  and  leading  stores  will  devote  a 
percentage  of  the  day's  receipts  to  the  Fair  Home  building  fund. 
Mr.  Allen  S.  Williams  has  been  elected  Chairman  of  the  Commer- 
cial Travelers'  Day  Committee.  The  Honorary  Committee  of  the 
fair,  which  is  presided  over  by  the  Hon.  Chauncey  M.  Depew, 
comprises  over  1,300  leading  men  in  the  United  States,  representing 
almost  every  principal  locality  important  in  traffic,  producing  or 
manufacturing.  The  only  detail  necessary  to  tbe  perfect  working 
of  the  plan  for  a  Commercial  Travelers'  Day  (which  is  to  be  a 
feature  of  the  fair)  is  for  the  hotels,  theaters  and  stores  desiring  to 
share  in  the  philanthropy,  hoi.or  and  pecuniary  benefit  of  the  oc- 
casion to  i)romptly  notify  Chairman  Allen  S.  Williams  at  Madi- 
son Square  Garden.  New  York,  of  their  desire  to  remit  the  cash  re- 
sults on  Dec.  2,  in  a  New  York  bank  draft  payable  to  George  E. 
Green,  Treasurer,  or  to  Director  General  A.  B.  de  Freece  at  Madison 
Square  Garden,  New  York. 


Wm.  Skinner  &  Son,  of  Baltimore,  have  received  an  order  from 
the  Baltimore  &  Ohio  for  10  freight  lighters  for  use  in  New  York 
Harlior.  

The  American  Brake  Beam  Company  has  orders  for  4,000  Kewa- 
nee  beams  for  the  Erie  cars  being  built  by  the  Michigan-Peninsular 
Company. 

The  Niles  Tool  Works  has  an  order  from  the  Government  for 
eight  carriages  for  10-inch  disappearing  guns.  This  equipment  is 
for  coast  defense. 


The  Lidgerwood  Manufacturing  Company,  96 Liberty  street.  New 
York  City,  has  opened  a  branch  office  at  New  Orleans  in  tie  Hen- 
nen  Bui  ding,  in  charge  of  J.  H.  Dickinson. 


The  rep'^rt  that  the  plant  of  the  Cambria  Iron  Company,  at  John- 
stown, Pa.,  had  closed  for  an  indefinite  period  is  denied.  The  plant 
resumed  operations  on  the  12th  of  last  month. 


The  West  Shore  Railroad  has  placed  a  contract  with  the  Harlan 
&  Hollingsworth  Company,  of  Wilmington,  Del.,  for  a  steel  hull 
ferryboat  for  use  on  the  North   River.      The  boat  is  to  be  250  feet 

Mr.  C.  R.  Brown,  formerly  with  the  Illinois  Steel  Company,  has 
entered  the  Western  department  of  the  Lappin  Brake  Shoe  Com- 
pany, an'  has  offices  with  Mr.  F.  P.  Collier,  the  Western  .Manager 
for  the  company,  in  the  Rookery  Building,  Chicago. 


Prince  Hilkoff,  Russian  Minister  of  Ways  and  Communication, 
who  has  been  in  this  country  studying  American  railroad  opera- 
tion, has  sailed  for  Europe.  It  is  said  that  before  sailing  he  placed 
orders  for  18,000  American  watches  for  the  use  of  the  trainmen  on 
Ru-<biin  railways. 

At  the  last  meeting  of  the  Board  of  Directors  of  the  Bloomsburg 
Car  Manufacturing  Company,  Bloomsburg,  Pa.,  a  change  in  the 
Presidency  was  made,  Mr.  G.  M.  Lockard  having  sold   his  interest 
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In  the  company  to  Mr.  L.  S.  Wintersteen.  The  latter  gentleman 
was  made  President.  The  works  are  at  present  busy  filling  orders 
for  Japan  and  South  America. 


The  Bloomsburg  Manufacturing  Company,  Bloomsburg,  Pa.,  had 
a  part  of  its  main  building  blown  down  in  the  severe  storm  of  Oct. 
1,  and  the  roofs  of  the  boiler-house  and  muffle-room  carried  away. 
Rebuilding  and  repairs  were  at  once  commenced  and  now  the  mill 
is  in  full  operation. 

The  Shoenberger  Steel  Company,  of  Pittsburgh,  has  awarded 
contracts  to  the  Ball  Engine  Company,  Erie,  Pa.,  ani  to  the 
Siemens-Halske  Electric  Company,  New  York,  for  an  electric 
power  plant,  consisting  of  one  400  and  one  150  horse-power  vertical 
compound  engine,  direct  connected  to  225  kilowatt  and  100  kilo- 
watt generators. 


George  P.  Nichols  and  Brothers,  1335  Mnnadnock  Building, 
Chicago,  announce  their  appointment  as  general  sales  agents  for 
the  Western  States  of  the  J.  H.  McEwen  Manufacturing  Company, 
of  Ridgway,  Pa.,  manufacturers  of  the  McEwen  automatic  engine, 
simple  and  compound;  also  the  Thompson-Ryan  generator  for  elec- 
tric railway,  power  and  lighting  plants,  belted  and  direct  con- 
nected. 


Messrs.  Riehle  Bros.  Testing  Machine  Company  have  shipped  to  the 
Sormovo  Co.,  Nijni  Novgorod,  Russia,  a  100,000-pound  automatic 
and  autographic  testing  machine  and  also  a  specimen  miller.  They 
have  also  placed  200,000-pound  testing  machines'at  the  works  of  the 
Schoen  Pressed  Steel  ^Company  and  Jones  &  Laughlins,  Pittsburg. 
They  are  also  building  a  large  300,000-pound  wire  rope  testing  ma" 
chine  for  John  A.  Roebling's  Sons  Co  ,  Trenton,  N,  J. 


The  American  Stoker  Company,  of  Dayton,  O..  has  recently  per. 
fected  a  steam  motor  which  is  applied  to  each  stoker,  thus  making 
each  machine  independent.  This  renders  the  work  of  installation 
very  simple.  It  also  renders  the  stoker  practicable  for  use  under 
Marine  boilers.  This  company  is  desirous  of  a  general  representa- 
tion through  engineering  firms  handling  pumps,  heaters  and  boiler- 
room  supplies,  and  invites  correspondence  from  interested  parties. 


The  IngersoU-Sergeant  Drill  Co.  have  placed  an  air-compressor  in 

the  engine-room  of  the   Havemeyer  Building,  New  York  City,  and 

compressed  air  will   be  supplied   to  tenants  in  the  building  who 

desire  it.    The  company's  offices  are  in  this  building  and  it  will 

employ  air  to  operate  appliances  of  all  kinds  on  exhibition  in  its 

offices.   This  will  include  machinery,  tools,  letter-presses,  etc.,  while 

the  same  agent  will  be  used  to  dust  the  furniture,  clean  carpets, 

ring  call-bells,  open  doors  and  in  general  display  its  usefulness  and 
utility. 


The  Peerless  Rubber  Manufacturing  Company  of  New  York  has 
added  a  320  by  40  feet  extension  to  its  works.  The  building  is  three 
stories  high  and  practically  doubles  the  capacity  of  the  plant.  The 
capacity  of  the  Peerless  plant  is  now  $2,000,000  worth  of  mechanical 
rubber  goods  per  annum.  In  the  new  factory  are  four  200  borse 
power  of  water  tube  boilers  and  one  .WO  horse  power  Corliss  en- 
gine. Among  other  machinery  it  contains  one  of  the  largest  belt 
presses  in  the  world,  it  being  30  feet  long,  60  inches  wide,  with 
double  plates  and  double  stretchers. 


The  Borden  &  Selleck  Company,  Lake  street,  Chicago,  III.,  re- 
ports a  fairly  active  business  in  its  coal  and  ash  handling  machin- 
ery. Among  plants  recently  put  in  operation  are  :  Ash  and  soft 
coal  handling  conveyors  for  two  power-houses  of  North  Shore  Elec- 
tric Company  (Chicago);  soft  coal  conveyors,  steel  storage  tanks, 
etc.,  for  carrying  coal  from  a  side-track  through  a  tunnel  under 
street  and  factory,  delivering  same  into  battery  of  boilers,  for  Jas 
S.  Kirk  &  Company,  soap  makers,  Chicago.  A  contract  has  just 
been  closed  with  the  Chicago  Public  Library  for  anthracite  coal 
and  ash-handling  machinery  for  the  new  library  building. 


Notwithstanding  the  dull  times  the  New  York  Belting  and  Pack 
Ing  Company  has  within  the  last  few  weeks  taken  orders  for  inter- 
locking rubber  tiling  for  three  prominent  hotels  in  New  York  City, 
a  well-known  club  in  Cincinnati,  32  dining  and  sleeping  cars,  one 
steamship  and  one  United  States  battleship.  The  first  lot  of  tiling 
the  company  laid  was  in  the  Broad  Street  Depot  of  the  Pennsyl- 
vania Railroad,  in  Philadelphia.  After  two  and  one-halt  years  of 
wear,  with  an  average  of  50,000  people  passing  over  it  each  day,  the 
tiling  has  worn  down  only  one-sixteenth  inch,  and  that  only  In 


spots  where  most  of  the  travel  is  concentrated.  Not  a  cent  has 
been  spent  for  repairs  since  it  was  laid.  We  saw  this  tiling  less 
than  a  week  ago  and  it  was  noticeable  for  its  freshness  of  color  and 
perfect  condition  generally.  The  tiling  is  remarkably  pleasing  in 
appearance  when  new  and  loses  none  of  that  attractiveness  as  it 
wears.  It  gives  a  good  foothold,  does  not  wear  slippery,  and,  in 
fact,  it  retains  all  of  its  good  qualities  unimpared  throughout  its 
life.  It  should  be  investigated  by  those  who  desire  a  durable  and 
artistic  covering  for  floors,  stair  landings,  decks,  etc. 


Florida  and  "Western  North  Carolina. 

The  climate  is  nearer  perfection  than  that  of  any  other  place  on 
earth.  The  time  is  fast  approaching  when  numbers  will  desire  to 
seek  a  milder  climate.  Where  shall  you  go?  The  Southern  Railway, 
"  Piedmont  Air  Line, "  the  great  Southern  trunk  line,  offers  numer^ 
ous  attractive  resorts  located  upon  and  reached  by  this  great  system 
of  railways,  all  reached  from  New  York  in  Pullman's  finest  vesti- 
buled  trains,  giving  all  the  comfort  and  conveniences  that  are  re- 
quired by  the  demand  of  the  traveling  public.  If  you  are  contem- 
plating a  trip  and  want  descriptive  literature  or  any  information 
regarding  the  winter  resorts  South,  call  on  or  address  General  East- 
ern Office  of  the  Southern  Railway,  371  Broadway,  New  York. 

©ur  pirertonj 

OF  OFFICIAL  CHANGES  IN  OCIOBEB. 

We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Altoona,  Clearfield  li  Northern. — President  F.  G.  Patterson  has 
been  appomted  Receiver. 

Brooklyn  Beach.— Mr.  E.  L.  Langford  has  been  chosen  President, 
vice  J.  Jourdan. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha.— Mr.  Walter  A.  Scott 
his  been  appointed  General  Manager,  with  office  at  St.  Paul,  vice 
Mr.  H.  G.  Bent,  resigned. 

Chiciyo  &  Northwestern. — Mr.  Horace  G.  Bent  has  been  appointed 
Third  Vice-President,  vice  Mr.  W.  H.  Newman,  resigned. 

Charleston  &  Western  Carolina  —This  corporation  is  the  sue  - 
cessor  of  the  Port  Royal  &  Augusta. 

Interoceanic  of  Mexico.  — 'Sir.  G.M..  SteviSiTt  has  been  appointed 
General  Manager. 

Illinois  Central— Mt.  F.  W.  Brazier  has  been  appointed  Assistant 
Superintendent  of  Motive  Power,  with  office  in  Chicago. 

Louisville,  Evansville  &  St.  Louis.— M.T.  J.  F.  Lechler  has'  re- 
signed as  Master  Mechanic  at  Princeton,  Ind.,  and  is  succeeded  by 
Mr.  F.  C.  Cleaver.  Mr.  W.  W.  Wentz,  Jr.,  is  Secretary  and  Pur- 
chasing Agent,  with  office  at  Louisville. 

Minneapolis  A- St.  Louis. — Mr.  Edwin  Hawley  has  been  chosen 
President,  to  succeed  Mr.  W.  L.  Bull,  resigned. 

Missouri,  Kansas  <t  Texas.— ^v.  J.  L.  Wigton  has  been  appointed 
Master  Car  Builder  of  lines  north  of  Denison,  with  headquarters  at 
Sedalia,  Mo.  Mr.  W.  H.  Brehm  has  been  appointed  Master  Me- 
chanic over  the  same  lines,  with  headquarters  at  Parsons,  Kan. 

Manitou  Beach. — Mr.  F.  J.  Saruon,  formerly  Master  Mechanic, 
has  been  made  Superintendent,  vice  Mr.  G.  C.  Mills.  Mr.  Chas 
Sarnon  is  appointed  Master  Mechanic. 

Mexican  National. — Mr.  E.  D.  Stegall  has  been  appointed  Master 
Mechanic  at  Acambaros,  Mex.  Mr.  E.  W.  Knapp,  formerly  at 
Acambaro,  has  been  transferred  to  Mexico  City. 

Northampton,  &  Hertford. — G.  H.  Clark,  Jr.,  has  been  elected 
Vice-President,  with  office  at  Newark,  N.  J.,  vice  A.  L.  Shepherd, 
deceased. 

Norfolk  &  Western. — The  Receivership  was  abolished  Oct.  1.  Mr. 
Henry  Fink  is  President  and  Mr.  F.  J.  Kimball  Chairman  of  the 
Board  of  Directors. 

New  Orleans  A-  Western.— Mr.  W.  Mason  Smith  has  been  chosen 
President,  vice  Mr.  Chas.  E.Levy,  resigned.  Mr.  W.  W.  Pierce 
has  been  chosen  Vice  President,  vice  Mr.  W.  Mason  Smith. 

Ogdensbura  &  Like  Chatnplain. — H.  Walter  Webb  has  been  ap- 
pointed Temporary  Receipt 

Oregon  Improvement. — Mr.  L.  H.  Hawkins  has  been  appointed 
Chief  Engineer,  with  office  at  Seattle,  Wash. 

Pitllinan  Palace  Car  Co.— Gen.  Horace  Porter,  first  Vice-Presi- 
dent, has  res'gned,  and  is  succeeded  by  Mr.  G.  H.  Wickes,  formerly 
second  Vice-President. 

Pittsburgh  &  Lake  Erie.— Mr.  J.  A.  Atwood  has  been  appointed 
Chief  Engineer. 

Wheeling  &  Lake  Erie— Mr.  W.  H.  Stark,  Master  Car  Builder 
has  resigned. 
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THE    ALTOONA    SHOPS    OF    THE    PENNSYLVANIA 
RAILROAD. 


VI. 


(Continued  from  page  284.) 


PIECE-WORK. 

In  nearly,  or  quite,  all  of  the  shops  at  Altoona,  work  is  now 
done  by  piece-work,  and  almost  all  of  it,  even  to  such  service  as 
handling  coal  and  ashes,  cleaning  the  tubes  of  locomotives,  wash- 
ing windows,  etc.,  has  now  been  brought  under  that  system. 
This  was  introduced  at  Altoona  in  a  sort  of  rudimentary  form  as 
much  as  25  years  ago,  and  has  been  throughly  tested  and  per- 
fected since,  and  its  great  advantages  have,  it  is  thought  by  those 
who  are  in  charge  of  the  shops,  been  thoroughly  demonstrated 
during  that  period,  and  they  would  as  soon  thmk  of  substituting 
the  old  hook  valve-gear  for  the  link-motion,  or  replacing  in- 
jectors with  pumps,  or  steel  tires  with  those  made  of  cast-iron, 
as  of  going  back  to  the  day-work  system  in  their  shops.  Now, 
one  of  two  things  is  certain,  either  those  in  charge  of  the  machin- 
ery, the  shops  and  the  work  at  Altoona  are  very  much  deluded 
with  reference  to  the  advantages  of  that  method  of  doing  work, 
or  those  who  are  responsible  for  the  management  of  other  sim- 
ilar establishments  are  very  blind  in  not  adopting  it,  or,  at  least, 
acquainting  themselves  with  the  working  and  merits  of  that  sys- 
tem. 

It  is  claimed  for  it — and  apparently  on  grounds  which  cannot 
be  disputed — that  it  doubles  the  output  of  work  from  a  given 
equipment  and  a  given  number  of  men.  In  proof  of  the  latter  it 
is  said  that  in  the  old  shops  at  Altoona,  before  work  was  done  in 
this  way,  50  new  locomotives  were  built  in  a  year.  After  piece- 
work was  introduced  100  were  built  in  the  same  time,  with  sub- 
stantially the  same  tools  and  appliances  and  the  same  number  of 
men.  An  equal  increase  has  been  made  in  the  output  of  repair 
work  in  the  locomotive  and  car  shops. 

As  an  illustration  the  following  case  was  cited  by  one  of  the 
foremen:  In  1880,  in  making  the  general  repairs  to  locomotives, 
a  gang  of  32  men  were  employed  for  every  three  engines.  By 
days-work  it  then  took  28  days  to  rebuild  three  engines  and  the 
work  in  the  erecting  shop  cost  |270  per  engine.  When  piece-work 
was  first  introduced  14  men  and  2  apprentices  were  employed  to 
do  the  same  work  and  it  cost  20  per  cent.  less.  Now  this  work  is 
done  by  9  men,  3  apprentices  and  1  laborer  in  14  days  and  the 
labor  costs  $90  per  engine. 

In  the  construction  of  new  engines  the  difference  is  equally  as 
marked  as  in  repair  work.  The  cost  of  day's  work  in  the  erecting 
shops  of  what  are  known  as  class  I  engines  was  $290.  Engines  of 
the  same  general  class,  but  about  15  tons  heavier,  now  cost  |95.75, 
and  are  done  in  half  the  time.  Substantially  the  same  equip- 
ment, such  as  traveling  cranes  was  employed  under  both  sys- 
tems, although  some  appliances  and  methods  for  doing  work 
economically  were  devised  and  adopted  by  the  men  and  their 
foremen  in  order  to  facilitate  and  expedite  what  they  were  doing. 
By  day's  work  it  took  three  days  to  build  a  box-car;  now  it  is 
done  in  14  or  15  hours.  The  pipe-work  on  a  locomotive  formerly 
cost  |137,  and  now  costs  |32. 

In  making  up  the  schedule  of  prices  for  piece-work  from  the 
cost  by  the  day's-work  system  a  primary  reduction  of  2o  per  cent, 
was  made.  Since  then  other  reductions  in  prices  have  followed, 
so  that  now,  as  has  been  stated,  the  cost  of  labor  in  the  Pennsyl- 
vania shops  has  been  reduced  one-half,  and  the  output  of  work 
by  a  given  equipment  and  number  of  men  has  been  doubled.     If 


these  statements  have  any  basis  of  fact  to  rest  upon,  they  are 
surely  worthy  of  serious  consideration  by  those  who  control  simi- 
lar expenditures  in  other  great  enterprises. 

Another  advantage  is  tliat  the  men  make  a  great  deal  more 
money,  in  a  given  time,  under  the  piece-work  system  than  they 
do  when  working  by  day  work;  they  are  more  interested  in 
what  they  are  doing,  become  m  jre  efficient  in  their  duties  and 
are  better  content  in  their  positions.  No  driving  of  the  men  is  re- 
quired, because  if  any  of  them  are  disposed  to  loiter  or  "  loaf  "—as 
expressed  in  workshop  vennacular — the  time  thus  wasted  is  their 
own  loss.  To  a  great  extent  they  can  enjoy  the  independence  of 
controlling  their  own  time,  and  none  excepting  those  who  have 
endured  it  know  how  irksome  it  becomes  in  time  to  be  tied  down 
to  fixed  hours  and  inexorable  conditions  of  service. 

Another  eiifect  of  the  system  is  that  it  stimulates  the  ingenuity 
of  the  men  to  devise  new  methods  and  appliances  for  doing  and 
handling  work.  They  resort  to  all  kinds  of  expedients  to  facil- 
itate what  they  have  to  do  and  increase  their  output.  This  was 
especially  noticeable  in  the  blacksmith  shop  at  the  car  works. 
In  modern  car  construction  many  forgings  of  more  or  less  com- 
plicated forms  are  required.  To  make  these  a  great  variety  of 
formers,  dies,  clamps,  etc.,  are  needed,  and  each  man  who  ispaid 
for  the  number  of  pieces  he  can  make  in  a  day  is  interested  in  de- 
vising new  appliances  which  will  facilitate  the  doing  of  his 
work.  A  very  interesting  book  might  be  written  describing  the 
means  employed  in  this  shop  and  showing  bow  the  different 
kinds  of  forgings  are  made. 

It  also  results  in  a  complete  differentiation  of  capacity.  That 
is  if  a  man  has  any  kind  of  special  skill  or  apitude,  he  is  employed 
only  on  work  which  requires  such  skill,  while  that  which  can  be 
done  by  mechanics  of  a  lower  grade,  or  by  ordinary  laborers,  is 
assigned  to  men  of  that|olass.  In  that  way  a  process  of  specializa- 
tion is  instituted,  which,  to  a  great  extent,  becomes  automatic 
in  its  action,  so  that  each  man  does  what  he  is  best  suited  for.  It 
also  results  in  the  speedy  weeding  out  of  the  [incapables  and  the 
unworthy. 

If  honestly  and  justly  administered,  it  removes  some  of  the 
chief  causes  of  disputes  between  the  men  and  their  employers, 
and  substitutes  "sweet  reasonableness"  for  contention  and 
acrimony. 

The  first  objection,  which  is  made  by  those  who  have  little  or 
no  knowledge  or  experience  with  the  practical  working  of  this 
system,  is  that  it  results  in  bad  workmanship,  and  it  is  assumed 
that  it  is  an  utterly  hopeless  task  to  undertake  to  so  classify  all  the 
multifarious  operations  required  to  repair  locomotives  or  cars,  as 
to  be  able  to  assign  a  fair  price  for  each  distinct  operation.  Some 
idea  of  the  complexity  of  this  task  may  be  formed  when  it  is  said 
that  in  the  locomotive  erecting  shops  there  are  180  seperate  items 
and  prices  for  stripping  an  old  engine  and  360  for  erecting  it 
anew.  Besides  locomotive  work  considerable  is  done  in  this  shop 
on  signals,  water-stations  etc,  for  all  of  which  there  are  separate 
scales  of  prices,  making  about  1,000  items  in  this  one  shop.  In 
all  the  locomotive  repair  shops  there  are  probably  from  fifteen  to 
twenty  thousand  distinct  prices  and. at  the  car  and  Juniata  shops 
as  many  more.  Only  about  one  per  cent,  of  the  work  in  the 
erecting  shops  is  done  by  days  work.  In  the  boiler  shops  there  is 
a  price  assigned  for  putting  in  stay-bolts;  riveted  work  is  counted 
at  so  much  per  rivet,  caulking  and  flanging  is  paid  at  a  given 
price  per  foot. 

The  following  are  some  of  the  items  taken  at  random  from  the 
schedule  of  prices  in  the  boiler  shops,  the  prices  themselves  being 
omitted  : 

PATCHING  BOILERS  AND  FIREBOXES. 

Putting  in  cheek  patches  and  other  small  patches  with  less  than  20  riv- 
ets, per  rivet S 

For  larger  patches  in  boilers  and  fireboxes— for  first  30  rivets,  pel  rivet. 

All  over  30  rivets  in  same  patch,  per  rivet 

Putting  new  bottom  in  smokebox  6j  to  80  inches  long 

ASH-PAN   REPAIRS. 

General  repairs  to  include  new  side  sheets  or  sides  atraightenod  and 
patched,  bottom  straigntened  and  patched,  new  shields,  top  and  bottom, 
new  collar  pieces  or  collar  straightened,  one  back  plate,  side  pocket  and 
lid  straightened,  new  damper  bearings. 

Ash-pan  cleaned  and  painted,  classes  J,  K,  P  and  R,  each S 

Flanging  ash-pan  collar 

damper 
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Examining  boiler  and  stay8  

"  firebox  and  sfaybolts 

Cuttine  out  old  brace  and  fitting  and  riveting  new  one 

Making  new  brace 

Cutting  out  old  crow-foot  and  fitting  new  one 

Renewing  bolts  in  sling  stays;  (or  the  first!  bolts  each. 

Over  4  bolts  and  up  to  8 

All  over  8  bolts...  

Renewing  stay  bolls  in  erecting  shop  for  first  bolt 

For  seconil  bolt 

All  additional  up  to  50 

All  over  rtO  in  same  engine 

Riveting  leaking  stay-bolts 

Cutting  out  old  back  flue  sheet  and  fitting  in  new  one.. 

Chipping,  riveting  and  caulking  back  flue  sheet . . 

Caulking  hot  boiler  in  erecting  shop 

Repairing  fire  door 

**  "       "    and  frame 

"  '■       "    catch 

"  "       "    latch 


About  250  men  are  employed  in  the  boiler  shops  and  two  clerks 
are  required  to  keep  the  accounts.  Here,  too,  the  schedule  of 
prices  includes  about  1,000  items. 

In  the  repair  of  old  cars  and  the  construction  cf  new  ones  piece- 
work is  employed,  as  in  all  the  other  shops.  Probably  many  of  our 
readers  entertain  the  same  opinion  that  the  writer  did  before  inves- 
tigating this  subject  which  was  that  in  the  repair  of  cars  there  would 
be  such  a  multiplicity  of  different  defects  and  operations  that  it 
would  be  impracticable  or  impossible  to  make  a  schedule  of  prices 
COT  ering  all  the  work  to  be  done.  Experience  has,  however, 
shown  that  car  disorders  are  analogous  to  the  diseases  of  human 
beings.  They  are  not  all  afHicted  with  the  same  ailments,  but 
there  are  various  kinds  of  infirmities  from  any  one  of  which 
many  people  and  many  cars  may  suffer.  The  diseases  of  men, 
women,  children  and  cars  may  all  be  reduced  to  classes  and  sub- 
classes, and  the  remedies  are  the  same  in  all  similar  cases.  This 
makes  it  possible  by  intelligently  analyzing  the  repairs  of  cars, 
to  make  schedu'es  of  prices  which  will  cover  all  the  infirmities 
to  which  they  are  subject.  Of  course,  making  such  a  schedule 
and  fixing  rates  which  would  be  fair  to  both  parties  to  the  trans- 
action was  a  task  of  gigantic  proportion  and  could  only  be  worked 
out  by  the  exercise  of  the  most  intelligent  and  painstaking  care 
and  an  unwavering  disposition  to  do  justice  to  both  sides. 

In  the  erection  of  new  cars  and  the  rei  air  of  old  ones  the  men 
work  in  gangs  of  about  ten,  and  the  work  done  is  credited  to  the 
gang  and  then  divided  up  among  the  individuals  who  compose  it. 
In  all  cases  where  work  can  be  done  to  better  advantage  by  the 
co-operation  of  a  number  of  men  this  system  is  adopted.  If  men 
of  different  degrees  of  skill  are  employed  on  one  job,  as  where 
helpers  or  laborers  compose  part  of  the  gang,  these  get  a  smaller 
proportion  of  the  earnings  according  to  their  rating. 

The  persons  best  able  to  judge  of  the  efficiency  of  piece-work 
are  the  shop  foremen.  In  going  through  the  different  depart- 
ments careful  inquiry  of  the  men  in  charge  of  them  was  made 
with  reference  to  this  point.  All  were  agreed  that  the  amount 
of  work  turned  out  was  immensely  increased  by  piece-work,  and 
the  cost  greatly  reduced.  This  reduction  was  estimated  by  differ- 
ent foremen  at  from  33|  to  6.5  per  cent.  The  information  obtained 
in  the  car  works  confirmed  what  was  learned  in  the  locomotive 
department.  If  anything  the  increased  output  in  car  repairs  and 
construction  and  the  reduction  in  cost  is  greater  than  it  is  in  the 
locomotive  shops.  Surely  such  facts  as  these  cannot  be  disre- 
garded by  those  in  charge  of  railroads  whose  work  is  done  under 
the  old  system  of  day  labor.  "With  the  advantages  which  result 
from  the  adoption  of  the  piece-work  system  before  us,  it  would 
be  just  as  reasonable  to  object  to  the  use  of  locomotives  because 
each  one  with  its  tender  consists  of  over  12,000  or  15,000  separate 
prices,  as  it  is  to  condemn  the  piece-work  system  because  that 
number  of  pieces  are  required  in  doing  work  under  it,  or  a  man  for 
a  similar  reason  might  object  to  wearing  a  pair  of  tiousers  be- 
cause if  they  were  unravelled  they  would  consist  of  some  thousand 
separate  threads  and  perhaps  millions  of  distinct  fibers  of  wool. 
The  fact  is,  as  Herbert  Spencer  has  explained,  evolution  is  "from 
the  homogeneous  to  the  heterogeneous,"  and  in  highly  developed 
enterprises  complexity  becomes  unavoidable. 

Undoubtedly  the  risk  of  bad  worRmansbip  under  the  piece- 
work system  must  be  encountered,  but  for  this  an  adequate  and 
effective  method  and  organization  for  the  inspection  of  work  is 
found  to  be  a  sufficient  safeguard.  The  success  of  the  system  is 
dependent  upon  such  inspection.    Without  it  piece-work  is  as 


impracticable  a«  civil  government  would  be  without  a  judicial 
department.  The  fact  that  skillful,  honest  and  intelligent  in- 
spection is  required  in  doing  piece-work  is  no  more  valid  objec- 
tion to  it  than  it  would  be  to  find  fault  with  civil  government, 
because  the  same  characteristics  are  required  in  our  courts  and 
judges.  It  should  be  recognized  at  the  outset  that  piece-work  is 
impracticable  without  adequate  inspection,  and  without  it  it  will 
fail  utterly.  Great  care,  labor,  integrity  of  purpose  and  patience 
in  its  organization  and  in  formulating  scales  of  prices,  in  the 
classification  of  work  and  its  general  supervision,  are  required. 
It  must  be  admitted  that  much  more  intelligent  supervision  is 
needed  to  introduce  and  maintain  it  successfully,  than  's  de- 
manded with  the  ordinary  method  of  so  much  pay  for  so  many 
days  or  hours  of  work.  Any  disposition  on  the  part  of  those  in 
charge  of  shops  to  deal  unfairly  with  the  system  or  "beat"  the 
men,  or  to  lower  the  prices  so  much  that  they  cannot  earn  some- 
what more  than  they  can  by  days  work,  is  certain  to  defeat  it- 
self. The  piece-work  system  must  be  conducted  justly,  intelli- 
gently and  impartially,  and  unless  it  is  it  is  unworkalile,  and  will 
fail.  Do  the  results  compensate  for  the  employment  of  a  much 
higher  order  of  intelligence  in  its  supervision? 

One  purpose  of  this  article  is  to  answer  this  question,  and 
another  v-vill  be  to  describe  how  the  system  has  been  introduced, 
how  it  works,  and  what  the  results  are. 

At  first  sight  it  may  appear,  as  has  been  intimated,  as  though  a 
subdivision  of  the  multifarious  operations  involved  in  the  con- 
struction and  repair  of  locomotives  into  distinct  operations,  and 
assigning  a  price  to  each  which  will  be  fair  and  just  under  all 
the  conditions  which  arise,  would  be  utterly  hopeless.  That  it  is 
difficult  to  do  this  must  be  admitted,  and  that  an  enormous 
amount  of  labor,  time,  patience,  knowledge,  intelligence  and  in- 
tegrity of  purpose  had  to  be  expended  in  creating  a  system  like 
that  which  now  exists  in  the  Altoona  shops  is  also  true. 
The  magnitude  and  complexity  of  the  undertaking  will  be  indi- 
cated by  an  enumeration  of  some  of  the  different  trades  and 
occupations  in  which  the  employees  are  engaged.  Among  these 
are  machinists,  blacksmiths,  boiler-makers,  iron  and  brass  found- 
ers, carpenters,  tinsmiths,  sheet-iron  workers,  painters,  uphol- 
sterers, etc.  It  may  be  thought,  too,  that  while  the  system  is 
practicable  on  a  road  like  the  Pennsylvania,  where  a  great  deal  of 
new  work  is  done,  and  standards  of  construction  have  been 
adopted  to  a  greater  extent  than  on  most  other  roads,  it  may  not  be 
workable  on  other  lines  equipped  with  a  larger  variety  of  rolling 
stock  and  which  do  only  repair  work.  As  a  matter  of  fact,  there 
are  more  classes  of  engines  on  the  Pennsylvania  road  than  may  be 
supposed.  These  are  designated  by  letters  and  are  as  follows,  the 
numbers  preceding  the  letters  indicating  the  number  of  varieties 
in  the  class:  2  A,  B.  B  A,  0,  0  A,  2  D,  E,  F,  G,  H,  I,  2  K,  L,  3  M, 
N,  5  O,  7  P,  3  Q,  4  R,  and  N.  In  some  of  these  classes  there  are, 
of  course,  many  engines  which  are  substantially  alike,  and  which, 
of  course,  facilitates  the  operation  of  the  piece-work  system.  But 
we  have  here  20  classes,  and  besides  these  25  sub-classes,  all  of 
which  are  repaired  under  the  piece-work  system. 

Doubtless  it  will  occur  to  the  reader,  as  it  did  to  the  writer,  to 
inquire  how  the  system  was  devised  and  introduced  and  per- 
fected. Through  the  courtesy  of  Mr.  Casanave,  the  General 
Superintendent  of  Motive  Power,  and  the  heads  of  different  de- 
partments and  shops,  who  granted  the  privilege  of  investigating 
the  subject,  and  of  asking  innumerable  questions,  and  who 
answered  them  with  a  degree  of  patience  which  only  Job  could 
emulate,  we  have  been  able  to  obtain  some  idea  of  how  the 
system  was  evolved  and  perfected.  Although  piece-work  had 
been  in  vogue  to  a  limited  extent  for  a  number  of  years  preceding 
its  general  introduction  it  was  not  until  1880  and  thereafter  that 
it  was  thoroughly  systematized  and  introduced  into  most  of  the 
departments.  At  that  time  Mr.  Casanave  was  Assistant  Master 
Mechanic  in  the  shops,  and  he  was  largely  instrumental  in  ex- 
tending it  generally  in  all  the  departments. 

The  method  pursued  was  this — the  work  in  some  one  depart- 
ment, like  that  of  the  erection  of  a  locomotive,  was  selected  and 
the  separate  operations  or  "jobs  "  were  divided  and  subdivided, 
and  a  careful  account  was  kept  of  the  time  e:?pended  on  each 
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and  the  cost  of  the  time.      This  was  repeated  a  sufficient  number 
of  times  until  it  was  certain   that   the  average  cost  had  been  as- 
certained, and  that  the  subdivision   had   been  carried  far  enough 
to  estabhsh  and  apportion  the  prices  for  doing  work.      Those  for 
piece-work  were  then  fixed  about  35  per  cent.  lower  than  tlie  cost 
by  day's  work,  and  this  schedule  was  then  put  in  operation.    It  of 
course  required  a  great  deal  of  subsequent  revision,  which  had  to 
be  done  with  the  most  corscientious  care  and  intelligence,  and  with 
a  disposition  to  deal  fairly  with  both  the  men  ana   the  company. 
Prices  had  to  be  revised,  and  the  classification  changed  whenever 
experience  indicated  it  was  required.      Tnis  has  been  the  work  of 
years  and   the  system  still  requires  occasional  revision.     After 
piece-work  had  been  adopted   for  some  time,   and   the  men  had 
shown  how  much  work  they   could   do,  further  reductions  in  the 
prices  were   made,   care  being  taken  that  by  diligence  the  men 
could  still  earn  more  money  than  they  would  by  day's  work.      It 
should   be  said  here  that  each  man  is  rated  at  a  certain  price  per 
hour,  at  which  rate  he  is  paid  when  it  is  necessary  to  do  time  work, 
and  an  account  is  always  kept  of  both  the  time  occupied  and  the 
amount  of  work  done,  and  his  compensation  is  estimated  in  both 
ways  to  indicate  whether  the  prices  are  excessive  or  too  low.  The 
following  figures  taken  at  random  from  a  book  in  the  boiler  shop 
indicates  the  earnings  of  ten  men  for  the  month  of  June  estim- 
ated in  both  ways.  Of  course  they  were  paid  piece-work  prices  : 


Darnings  esti- 

Earnings esti- 

Earnings esti- 

Sarnings esti- 

mated bv 

mated  by 

mated  by 

mated  by 

day's  work. 

piece-work. 

dav's  worii. 

piece-work . 

?45.25 

$53.81 

$20.76 

J24.72 

.fg.sa 

47.11 

22.26 

26.50 

20.76 

24.72 

24.78 

29.50 

35.40 

42.14 

31.40 

40.96 

15.12 

18.00 

20.52 

21.14 

During  this  period  the  shops  were  running  short  time,  but  it 
will  be  seen  that  the  earnings  of  these  men  were  considerably 
greates — nearly  twenty  per  cent. — by  piece-work  than  it  would 
have  been  by  day's  work.  Consequently  piece-work  is  very  pop- 
ular with  the  workmen,  and  any  proposal  to  abandon  it  and  re- 
turn to  the  system  of  day's  work  would  be  resisted  and  met  with 
general  disapproval  and  discontent. 

Another  cause  of  its  popularity  is  the  greater  independence 
which  it  gives  to  the  men.  It  any  of  them  are  suffering  from 
malaria,  lumbago  or  pain  in  the  stomach,  and  is  disinclined  to 
work  hard,  it  is  his  own  affair.  If  disposed  to  condemn  any  per- 
nicious political  doctrines  or  candidates  such  as  those  advocated 
by  the  late  Mr.  Bryan,  during  working  hours,  a  workman  may 
do  so  without  let  or  hindrance.  It  removes  both  the  fact  and  the 
feeling  of  being  driven  by  a  taskmaster,  and  substitutes  a  sense 
of  freedom  for  a  feeling  of  servitude. 

One  of  the  results  of  the  piece-work  system,  it  is  said,  is  that 
there  are  no  trades-unions  in  Altoona,  but  there  are  many  build 
ing  associations  and  churches  which  are  prosperous.  The  in 
creased  earnings  of  the  men  enables  many  of  them  to  own  their 
own  houses. 

One  of  the  objections  which  have  been  made  to  piece  work  is 
that  the  men  over-exert  themselves  and  finally  break  down,  and 
on  this  ground  it  has  been  often  opposed  by  many  of  the  trades- 
unions.  This  evil  has  appeared  at  times  in  the  Altoona  shops,  but 
it  is  said  can  easily  be  checked.  Of  course,  if  those  who  are  in 
control  reduce  prices  too  much,  it  will  compel  men  to  over- 
exertion in  order  to  earn  adequate  wages,  which  leads  to  the  re- 
iteration of  the  statement  that  piece-work  is  practicable  only 
where  those  in  charge  are  disposed  to  deal  fairly  with  those  under 
their  control,  the  moral  of  which  is  that  geese  which  lay  golden 
eggs  should  not  be  slaughtered. 

Among  the  useful  organizations  at  Altoona  is  a  foremen's 
association,  at  which  papers  are  read  and  discussed  which  relate 
to  their  various  occupations  and  duties.  At  one  of  their  meetings 
Mr.  Thos.  McKernan,  General  Foreman  of  Carpenters,  read  a 
paper  in  which  he  referred  to  one  of  the  incidental  disadvantages 
of  the  piece-work  system  which  is  worthy  of  consideration.  It  re- 
lates to  that  much-neglected  individual,  the  apprentice.  In  the 
course  of  his  observations  Mr.  McKernan  said  : 

"That  the  piece-work  system  which  has  been  establishfid  in  the 
shops  (though  a  very  ppod  tbirgr  in  many  ways)  has  a  tendency  to 
operate   against  the  apprentice  is  manifest  without  explanation. 


The  foreman  does  not  always  do  his  duty  by  the  apprentice  :  the 
boy  is  not  seen  for  days,  neither  inauiry  is  made  as  to  how  he  is 
getting  along,  nor  encouragement  given  him.  This  is  not  right, 
but  decidedly  wrong  ;  for  there  is  a  moral  obligation  that  every 
foreman  assumes  as  foreman,  to  teach  the  apprentice  a  trade,  and 
the  foreman  should  do  his  best  for  the  bo.v.  A.  modest,  unassum- 
ing lad  frequently  becomes  discouraged;  matters  do  not  go  right 
and  he  does  not  like  to  ask  the  journeymen,  for  he  might  receive 
the  answer,  '  I  have  no  time.'  The  apprentice  wants  the  sympathy 
and  encouragement  of  his  foreman.  The  foreman  should  talk  and 
sympathize  with  him,  and  reach  his  betternature,  stirring  in  his 
soul  a  sense  of  confidence,  infusing  in  his  young  mind  new  desires, 
and  encouraging  him  to  have  a  higher  aim  and  a  nobler  ambition.' 


There  certainly  is  much  force  in  this  statement.  Those  of  us 
who  can  remember  the  bleak  desolation  of  our  early  apprentice- 
ship, the  dreadful  feeling  of  isolation  and  loneliness  which  comes 
to  a  boy  when  he  is  first  cut  loose  from  home  and  friends,  will 
sympathize  with  Mr.  McKernan's  remarks.  That  the  evil 
though,  is  remediable  seems  plain.  The  piece-work  system  de- 
mands the  services  of  inspectors  of  work;  these  might  be  dele- 
gated with  the  additional  duties  of  instructors  of  apprentices. 
Piece-work  probably  fosters,  to  a  greater  or  lesser  extent,  the  prin- 
ciple of  every  man  for  himself  and  the  devil  take  the  hindmost. 
What  seems  to  be  needed  is  a  kind  of  supplemental  good  angels 
to  look  after  young  apprentices.  It  should  never  be  forgotten  that 
these  neglected  people  of  to-day  are  those  who  stand  behind  us 
and  will  certainly  slip  into  our  shoes  in  that  very  near  future 
when  we  will  be  expected  to  step  down  and  out. 

As  an  illustration  of  the  educational  influence  of  piece-work  it 
was  told  the  writer  that  it  often  happens  that  men  are  put  to 
work  in  gangs  in  which  each  man  is  entitled  to  a  certain  percent- 
age of  the  earnings  of  the  gang.  The  mathematical  knowledge 
of  some  of  these  men  is  often  so  limited  that  they  do  not  know 
how  to  calculate  their  proportion  of  the  earnings.  It  is  said  that 
under  the  stimulus  of  this  system,  in  a  very  few  months,  the  most 
ignorant  men  learn  how  to  calculate  percentages  as  well  as  the 
best  of  them. 

Another  amusing  incident  was  related.  When  piece-work  was 
first  introduced  into  the  locomotive  shops  the  W.  C.  accrttmo- 
dations  were  considered  insufficient  for  the  number  of  men  who 
used  them,  and  it  was  intended  to  extend  their  precincts.  After 
the  new  system  it  was  found  that  they  were  ample  and  there 
was  room  to  spare. 

Piece-work  withal  is  very  popular  with  the  men,  and,  as  one  of 
the  foremen  remarked,  a  proposal  to  return  to  the  day's  work 
system  would  probably  produce  a  strike.  Wherever,  as  is  some- 
times the  case,  it  is  necessary  to  put  men  at  work,  temporarily, 
on  day's  work,  it  causes  grumbling  and  dissatisfaction.  On  care- 
ful enquiry  among,  not  only  the  heads  of  the  various  depart- 
ments, but  of  the  foremen  of  the  various  shop=,  it  was  found 
that  the  saving  in  the  cost  of  work  was  estimated  at  from  35  to  65 
percent.,  and  all  were  agreed  that  the  amount  of  work  turned 
out  was  doubled.  The  possibility  of  halving  the  cost  of  labor  and 
doubling  the  output  of  work  in  a  railroad  shop  is  a  result  which 
certainly  ought  to  be  worthy  of  investigation  by  those  who  con- 
trol expenditures,  especially  when  the  system  may  be  introduced 
in  a  partial  and  experimental  way  with  so  little  risk. 

To  illustrate  the  importance  of  this,  it  may  be  said  that  the 
cost  of  maintenance  of  equipment  on  the  Pennsylvania  Railroad 
last  year  was,  in  round  figures,  |9, 500, 000.  About  half  of  this 
cost,  or  14,750,000,  was  for  labor.  To  reduce  this  one-half 
or  even  a  quarter  is  an  object  worth  accomplishing.  Besides 
such  a  saving  an  increase  of  business  would  be  sure  to  de- 
mand additional  shops,  tools  and  other  facilities  for  doing  re- 
pairs before  long.  If  the  capacity  of  existing  shops  and  their 
equipment  can  be  doubled,  as  it  is  claimed  in  Altoona  it  has 
been  in  their  shops,  the  extension  may  be  postponed  for  a  dec- 
ade or  longer.  There  is  only  one  difficulty  in  the  way  of  its  in- 
troduction and  successful  operation  in  any  railroad  shops,  that 
is  the  need  of  intelligent,  careful,  faithful  and  righteous  super- 
vision, without  which  it  is  doomed  to  failure.  It  is  because  it  has 
had  this  in  Altoona  that  it  has  succeeded  to  the  extent  it  has. 

It  may  be  added,  in  the  form  of  a  postscript,  that  the  informa- 
tion with  reference  to  the  results  attained  by  the  piece-work  sys- 
tem in  Altoona  was  not  obtained  from  any  one  source,  but  was 
the  result  of  independent  interviews  with  the  heads  of  differen 
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departments,  beginning  with  the  General  Superintendent  of  Mo- 
tive Power,  Master  Mechanic,  the  foremen  of  most  of  the  princi- 
pal shops,  the  workmen  themselves  and  independent  observation 
of  the  writer.  As  remarked  in  the  beginning  of  this  article — 
either  all  these  people  are  very  much  deluded  with  reference  to 
what  they  are  doing  or  the  economy  which  results  from  paying 
for  work  done  by  the  piece,  instead  of  by  the  day  or  hour,  is  a 
matttr  of  veiy  great  importance  to  all  railroad  companies  and 
their  stockholders. 


A  New  Freight  Draft  Gear. 


Mr.  J.  G.  Tomlinson,  Superintendent  of  Motive  Power  of  tlie 
Queen  &  Crescent  Routt  at  Meridian.  Miss.,  has  had  in  service  for 
the  past  13  months  several  cars  equipped  with  a  new  draft  gear 
designed  by  him,  and  from  drawings  , kindly  supplied  by  him  we 
have  made  the  accompanying  engraving.  It  shows  the  draft  gear 
in  vertical  section  and  in  inverted  plan.  Thefirstthingtohenoted 
is  that  the  usual  draft  timbers  are  omitted  and  their  places  taken 
by  |-inch  steel  plates,  which  are  bolted  on  the  inner  faces  of  the 
center  sills  and  extend  7|  inches  below  them.  These  plates  are 
flanged  against  the  inner  face  of  the  end  sill  and  also  against  the 
body  bolster.  They  extend  under  the  end  sill  to  its  outer  face 
and  have  flanges  bearing  against  its  under  surface.  The  carry 
iron  is  in  the  form   of  a  U-shaped   bolt,  3  X  i  inches,  in   section 


force  is  transmitted  through  the  followers  and  springs  to  the 
inner  key,  which  is  prevented  from  moving  inward  by  the  ends 
of  the  slot  in  the  draft  plates.  The  back  end  of  the  slots  are  rein- 
forced by  steel  pieces  1^  inches  thick  riveted  on  them  as  shown. 
When  the  draft  gear  is  subjected  to  pulling  strains  the  strain  is 
transmitted  through  the  outer  key  to  the  links,  thence  through 
the  inner  key  to  the  back  follower. 

It  will  be  seen  that  the  design  does  away  with  all  vertical  bolts 
through  the  center  fills,  and  that  therefore  the  entire  draft  gear 
can  be  taken  down  without  entering  the  car.  This  is  a  great  ad- 
vantage when  rep  lirs  are  to  be  made  to  loaded  cars.  The  gear 
appears  to  be  of  ample  strength.  Mr.  Tomlinson,  in  writing  to  us 
regarding  it,  says  :  "It  may  be  adapted  either  to  cars  with  one  or 
two  draft  sills,  or  may  be  applied  between  sills  without  draft  tim- 
bers, or  to  cars  with  steel  or  iron  body  framing.  I  have  only 
applied  it  to  three  cars,  for  the  reason  that  I  wished  to  test  it  fully 
and  beyond  all  question,  and  for  a  reasonable  time.  The  test 
has  extended  for  13  months,  and  at  the  expiration  of  this  time  a 
careful  examination  shows  that  no  repairs  are  necessary,  and 
that  in  detail  each  part  is  in  as  good  condition  as  when  applied, 
so  that  I  am  now  having  the  gear  carefully  gone  over  and  parts 
redesigned  to  suit  the  various  types  of  cars,  and  it  is  quite  possi- 
ble that  the  draft  plates  will  be  made  of  pressed  steel,  with  fol- 
lowerguides  formed  integral  therewith.  The  ease  with  which  each 
individual  part  can  be  removed  and   replaced,  the  large  factor  of 
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A  Freight  Draft  Gear  with  Steel  Draft  Sills. 


with  ends  |  inch  in  diameter.  This  fits  against  the  outside  faces 
of  the  plates  and  has  a  piece  of  3  x  J  inch  steel  riveted  to  it  be- 
tween the  plates,  this  piece  keeping  the  plates  spread  and  also 
forming  a  bearing  strip  for  the  coupler  shank.  The  drawbar 
stops  are  riveted  onto  the  inner  faces  of  the  plates,  and  instead 
of  a  drawbar  pocket  or  strap  there  are  two  keys  4^  x  1  inch  in 
section  united  by  links  outeide  of  the  plates.  One  key  passes 
through  the  drawbar  shank  in  much  the  same  manner  as  in  the 
American  continuous  draft  gear,  and  the  other  key  passes 
through  the  plates  behind  the  back  follower  and  transmits  pull- 
ing strains  to  the  latter  through  the  socket  shown.  This  socket 
has  a  spindle  which  extends  through  the  followers  and  spring  to 
hold  them  in  place. 
When  the  draft  spring  is  compressed  by   buffing  strains   the 


strength  we  are  able  to  obtain  while  maintaining  great  simplicity 
of  construction,  together  with  the  absence  of  vertical  draft  bolts 
and  of  bolts  and  nuts  in  all  removable  parts,  leads  me  to  believe 
that  we  shall  obtain  very  satisfactory  results.'" 

The  gear  was  first  designed  for  dump  cars  having  one  center 
sill,  and  was  afterward  adapted  to  cars  having  the  usual  two 
sills.  The  readiness  with  which  it  can  be  applied  to  single  center 
sills  is  evident.     The  draft  gear  has  been  patented. 


The  builders'  trial  trip  of  the  Towa  took  place  last  month,  and 
the  vessel  averaged  16.27  knots  in  a  strong  gale  during  a  four 
hours'  run,  the  engines  developing  about  11,000  horse-power 
at  112  revolutions.     The  contract  speed  is  16  knots. 


AND  RAILROAD  JOURNAL. 
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The  Value  of  a  Steam  Jacket  on  a  Locomotive. 


The  research  committee  of  the  Institution  of  Mechanical  Engineers 
(England)  have  recently  made  a  report  on  "The  Value  of  the  Steam 
Jacket,"  prepared  by  Prof.  T.  H.  Beare  and  Mr.  Bryan  Donkin,  in 
which  is  given  the  account  of  an  experiment  vpith  jacketing  the 
cylinders  of  a  locomotive.  The  trials  were  undertaken  and  carried 
out  on  the  Lancanshire  &  Yorkshire  Railway,  at  the  suggestion  of 
Mr.  John  A.  F.  Aspinall,  Chief  Mechanical  Engineer,  who  gave 
every  assistance  to  the  experimenters.  Owing  to  the  fact  that  these 
trials  were  carried  out  on  a  locomotive  doing  its  ordinary  train  ser- 
vice, it  was  impossible  to  obtain  results  as  complete  and  thorough 
as  would  have  been  aimed  at  had  the  experimenters  been  able  to 
make  the  trials  on  a  special  train,  the  working  of  which  could  have 
been  arranged  to  meet  the  necessities  of  the  experiment.  The  trials 
were  of  short  duration  and  the  condition  of  the  fires  at  the  start 
and  the  finish  of  each  had  to  be  determined  by  the  necessities  of  the 
traffic  requirements  and  could  not  therefore  be  varied  to  suit  the 
wishes  of  the  experimenters.  The  consumption  of  steam  was  ob- 
tained with  a  close  approach  to  absolute  accuracy;  but  the  same 
cannot  be  said  respecting  the  fuel  consumptian,  owing  to  the  above 
circumstance  with  regard  to  the  condition  of  the  fires.  The  results 
obtained  are  therefore  not  such  as  will  enable  any  definite  conclu- 
sions to  be  drawn  as  to  the  value  of  the  steam  jacket  in  locomo- 
tives. They  are,  nevertheless,  interesting  and  valuable;  and  having 
involved  considerable  trouble  on  the  part  both  of  the  experimenters 
during  the  trials  and  of  Mr.  Aspinall  in  the  preparation  of  the  en" 
gine  for  the  experiment,  it  has  been  thought  advisable  to  publish 
them  for  the  use  of  the  members.  We  present  this  condensation  of 
the  report  to  our  readers: 

"  The  experiment  was  made  on  a  passenger  locomotive.  No.  1093, 
during  its  regular  work  of  taking  the  7:30  a.  m.  express  train  from 
Manchester  to  York,  a  distance  of  TOJa  miles,  and  returning  with 
the  .3:00  p.  m.  express  from  York  to  Manchester.  Both  engine  and 
tender  are  the  ordinary  standard  pattern  of  this  railway.  The  en- 
gine is  a  four-wheeled  coupled  with  bogie  truck,  the  driving  wheels 
being  7  feet  1  inch  diameter  aud  the  bogie  wheels  .3  feet  0,^  inch. 
The  cylinders  are  inside  and  horizontal,  with  their  valve  chests  on 
the  top.  The  engine  wheelbase  is  21  feet  O'.j  inches,  and  the  total 
wheelbase  of  engine  and  tender  41  feet  IK  inches.  The  weight  of 
engine  and  tender  when  empty  is  56.287  tons,  and  when  in  working 
order  80.925  tons,  the  tender  carrying  1,800  gallons  of  water.  The 
boiler  is  of  steel,  4  feet  2  inches  diameter  and  10  feet  1%  inches 
long;  the  firebox  shell  of  steel,  and  the  firebox  of  copper,  8  feet 
long,  4  feet  1  inch  wide,  and  5  feet  10  inches  high.  There  are  220 
tubes  of  1%  inches  outside  diameter.  The  heating  surface  in  the 
tubes  is  1,108.73  square  feet,  and  in  the  firebox  107.68  square  feet ; 
total,  1,216.41  square  feet.  The  fire-grate  area  is  18.75  squate  feet, 
the  ratio  of  heating  surface  to  grate  area  being  65  to  1.  The  fire- 
brick arch  in  the  combustion  chamber  is  about  2>4  feet  long.  The 
height  of  the  chimney  above  the  fire-grate  level  is  10  feet.  The 
cylinders  were  originally  of  the  normal  pattern,  19  inches  diam- 
eter and  26  inches  stroke.  For  this  experiment  they  had  been 
bored  out  and  fitted  with  cast-iron  liners,  which  reduced  the  in- 
ternal diameter  to  17>.2  inches,  thus  providing  a  body  jacket  of  % 
inch  space.  The  front  cylinder  covers  were  fitted  with  external 
covers,  the  space  between  the  two  forming  a  steam  jacket.  The 
back  covers,  however,  were  imperfectly  jacketed  by  fitting  over 
them,  as  close  to  the  actual  covers  as  possible,  an  annular  wrought- 
iron  ring  with  an  inner  and  an  outer  cover,  the  space  between  the 
latter  two  forming  a  jacket  space.  The  external  surfaces  of  the 
end  jackets  were  much  exposed,  and  not  well  covered.  A  table 
accompanying  the  report  shows  the  clearance  volumes  of  the  cylin- 
ders, and  the  jacketed  and  unjacketed  internal  surfaces  exposed 
to  steam  in  the  clearances  alone,  and  also  in  the  clearances  and 
cylinders  at  90  per  cent,  of  the  stroke.  It  shows  that  the  propor- 
tion of  the  clearance  surface  jacketed  is  only  about  a  quarter  of 
the  whole,  and  this  is  mainly  due  to  the  cover  jackets  ;  of  the 
back  ends,  therefore,  a  large  part  is  hardly  jacketed  at  all,  in  the 
true  sense  of  the  word. 

"Four  trials  were  made.  A,  B,  C,  D,  on  Sept.  18  and  19,  1894;  A  un- 
jacketed and  B  jacketed  on  the  18th;  C  jacketed  and  D  unjacketed 
on  the  19th.  A  and  C  were  made  on  the  runs  from  Manchester  to 
York  and  B  and  D  on  the  return  runs  from  York  to  Manchester. 
In  each  trial  the  weights  of  coal  and  feed-water  consumed  were 
measured,  and  readings  of  the  various  gages  were  taken,  and  the 
position  of  the  reversimi  gear  was  noted.  Indicator  diagrams  were 
obtained,  and  in  trials  C  and  D  samples  of  the  furnace  gases  were 
collected  from  the  smokebox  below  the  exhaust  pipe.  The  coal 
used  in  the  trials  was  from  the  Mitchell  Main  Colliery,  Wombwell, 


near  Barnsley.  Samples  were  taken  from  each  sack  used,  and  were 
submitted  to  Mr.  Charles  J.  Wilson  for  determining  the  calorific 
value  in  a  calorimeter.  The  mean  value  from  his  tests  were  14,200 
thermal  units  per  pound  of  dry  coal,  equivalent  to  an  evaporation 
of  14.7  pounds  of  water  from  and  at  312  degrees  Fahr.  The  actual 
coal  consumption  per  indicated  horse-power  per  hour  of  steaming 
time  in  the  four  journeys  was,  respecively,  2.87,  3.07,  2.73  and  2.79 
pounds. 

"On  the  first  day  no  attempt  was  made  to  collect  the  gases;  and  as 
the  thermometer  for  taking  their  temperature  had  been  fixed  above 
the  blast-pipe  orifice,  it  was  not  thought  worth  while  to  note  its 
readings.  On  the  second  day  the  gases  were  collected  continuously; 
but  the  thermometer,  placed  in  a  better  position,  unfortunately 
broke  almost  immediately  after  leaving  Manchester,  so  that  the 
temperatures  could  not  be  ascertained.  The  difficult  operation  of 
collecting  the  gases  while  going  at  express  speed  was  carried  out  by 
Mr.  Michael  Longridge.  During  the  outward  journey  C  much 
trouble  was  experienced,  owing  to  the  heavy  chimney-blast;  but  in 
the  return  journey  D  everything  worked  quite  satisfactorily.  The 
mean  results  of  the  three  analyses  made  from  the  sample  collected 
on  each  journey  are  the  following  volumetric  percentages:  Trial  C 
carbonic  acid,  12.83  per  cent.;  oxygen,  i.lr,;  carbonic  oxide,  0.80; 
nitrogen,  82.20.  Trial  D,  carbonic  acid,  15.10;  oxygen,  1.97;  carbonic 
oxide,  0,85;  nitrogen,  82.08  per  cent. 

"  As  arranged  by  Mr.  Aspinall,  the  feed- water  was  measured  by 
means  of  a  Siemens  water  meter  on  the  pipe  between  the  tender  and 
the  injector.  The  overflow  from  the  injector  was  caught  and 
allowed  for. 

"  The  jackets  were  drained  into  three  small  tanks  carried  upon  a 
temporary  staging  on  the  front  of  the  engine;  one  measurement  was 
made  for  the  two  body  jackets  together;  another  for  the  two  front, 
covers,  and  a  third  for  the  two  back  covers.  While  standing  at 
York  on  each  day  radiation  tests  were  made,  by  measuring  the 
quantity  of  steam  condensed  in  each  pair  of  jackets  with  the  engine 
standing,  all  hot ;  these  lasted  2}{  hours  on  the  first  day  and  1}4 
hours  on  the  second.  The  following  were  the  results  obtained  : 
Condensation  of  Steavi  in  Jackets,  Pounds  per  Hour. 

, — While  running. — ^    ^Whilestanding.-v 
Sept.  1,  B.    Sept.  19,  C.    Sept.  IS,       Sept.  19. 

Two  bodyjackets 267  211  35.0  26.7 

Two  front  covers 123  103  16.0  13.7 

Two  back  covers 63  55  12.0  12.8 

"Indicator  diagrams  were  taken  simultaneously  from  both  ends  of 
each  cylinder.  The  speed  in  miles  per  hour  was  continuously  regis- 
tered by  a  Boyer  speed  recorder,  kindly  lent  by  Mr.  Aspinall. 

"The  mean  results  of  all  the  important  observations  may  be  stated 
thus:  Comparing  trials  A  and  C,  both  from  Manchester  to  York, 
the  jacketed  trial  C  shows  a  consumption  of  24.49  pounds  of  steam 
per  indicated  horsepower  per  hour,  against  26.70  pounds  for  the 
non-jacketed  run  A,  or  a  saving  of  8.3  per  cent,  by  jacketing.  Com- 
paring trials  B  and  D,  both  from  York  to  Manchester,  the  figures 
are  24.48  pounds  and  24.87  pounds  respectively,  or  a  saving  of  1.5  per 
cent,  by  jacketing.  Comparing  the  figures  for  coal  consumption  in 
trials  A  and  C,  the  jacketed  trial  C  shows  an  economy  of  .14  pounds 
per  horse-power  per  hour,  or  practically  5  percent.,  the  increased 
consumption  per  train  mile  in  this  run  being  accounted  for  by  the 
greater  load  hauled;  the  load  was  8  per  cent,  greater  in  C  than  in  A, 
the  average  speed  being  nearly  the  same  in  both  runs.  Comparing 
trials  B  and  D,  however,  the  jacketed  trial  B  is  distinctly  less  eco- 
nomical, the  coal  consumption  being  .28  pounds  greater  per  horse- 
power per  hour  than  in  the  non-jacketed  trial,  or  10  per  cent,  more; 
and  the  consumption  is  also  greater  per  train  mile.  In  these  two 
trials,  while  the  weight  of  train  hauled  was  the  same,  the  speed 
was  nearly  three  miles  an  hour  greater  in  the  non-jacketed  run  D, 
with  a  correspondingly  much  increased  horse-power." 

In  spite  of  the  rumors  as  to  the  condition  of  the  equipment  of 
the  B.  &  O.  Railroad,  scarcely  six  per  cent,  of  the  cars  and  loco- 
motives are  in  the  shops  for  repairs.  This  is  a  wonderfully  good 
showing,  considering  that  the  B.  &  O.  has  875  locomotives  and 
32,000  cars,  and  traverses  a  very  rough  country.  Much  of  the 
equipment  that  was  in  bad  order  at  the  beginning  of  last  year  has 
been  thoroughly  repaired  and  is  again  in  service.  All  but  16  of 
the  75  new  engines,  wliich  were  ordered  by  the  Receivers  last 
spring,  have  been  delivered  and  are  giving  eminent  satisfaction. 

The  company  is  preparing  to  extend  its  compressed  air 
plant  at  the  Mt.  Clare  shops.  A  new  locomotive  repair  shop  is 
being  built,  and  compressed  air  will  be  very  extensively  used. 
Two  50-ton  cranes  have  been  purchased  for  this  shop,  and  the 
power  will  be  electricity  furnished  by  the  power-station  that  also 
furnishes  the  electricity  for  the  motors  and  Baltimore  City  tunnel. 
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Abrasion    Tests    of   Iron  and   Steel    by  the  Cambria  Iron 
Company. 


In  the  laboratory  of  the  Cambria  Iron  Compauy  at  Johnstown, 
Pa.,  a  series  of  interesting  abrasion  tests  on  the  material  in  iron 
and  steel  axles  has  recently  been  concluded,  for  the  results  of 
which  we  are  indebted  to  Mr.  L.  R.  Pomeroy,  sales  agent  for  the 
company,  and  Mr.  C.  S.  Price,  general  manager.  These  tests 
were  made  by  preparing  from  each  axle  several  one-iuch  cuoes, 
accurately  gaged  and  carefully  weighed,  and  subjecting  these  to 
abrasion  on  a  steel  plate.  The  machine  employed  for  the 
purpose  was  the  Riehle  abrasion  machine,  already  described  in 
these  columns,  and,  if  we  mistake  not,  the  machine  was  designed 
for  the  Cambria  Company,  and  the  first  one  built  was  set  up  in 
their  laboratory.  The  hard  steel  disk  of  the  machine  is  about  12 
inches  in  diameter,  and  revolves  in  a  horizontal  plane  at  the  rate 
of  about  60  revolutions  per  minute.  The  cubes  are  held  in  a 
frame  and  rest  on  the  disk,  the  pressure  being  obtained  by  a 
weighted  lever.  A  cam  motion  moves  the  cube  and  frame  in  and 
out  over  the  disk.  The  tests  were  all  conducted  with  a  pressure 
of  50  pounds  per  square  inch,  and  each  cube  remained  in  the 
machine  during  300,000  revolutions,  taking  about  eight  days 
time.  Two  sets  of  tests  were  made  on  each  cube.  There  was, 
of  course,  no  abrading  material  between  the  cube  and  the  dii-k. 
After  each  test  was  completed  the  cube  was  again  weighed  and 
the  loss  of  material  thus  determined. 

The  axles  from  which  specimens  were  tested  were  as  follows: 

Tests.  Nos.  1  and  2.  Wrought-iron  axle  from  scrap  pile  at  Cambria 
rolling  mill. 

Tests  Nos.  3,  4  and  5,  Wrought-iron  axles  from  Mr.  E.  D.  Bron- 
ner.  Master  Car  Builder  Michigan  Central  Railroad. 

Tests  Nos.  6,  7  and  8,  Wrought-iron  axles  from  Mr.  George  D. 
West,  Sunerinteudent  Motive  Power,  N.  Y.,  O.  &  W.  R.  R. 

Tests  Nos.  9,  10  and  11,  Bessemer  steel  freight  axle  from  Cambria 
Iron  Company's  axle  plant. 

Tests  No.  12  to  2.3,  Open-hparth  steel  passenger  axles  from  Cam- 
bria Iron  Company's  axle  ulant. 

Tests  1  and  3  represent  a  good  muck-bar  axle  :  tests  3,  4  and  5, 
a  Western  scrap  axle,  and  tests  6.  7  and  8,  an  Eastern  scrap  axle. 
Tests  9  to  11  were  made  both  with  the  steel  in  its  natural  state 


and  treated  by  the  Coffin  process.  The  same  is  true  of  the  tests 
of  the  open-hearth  steel,  Nos.  12  to  25.  The  Bessemer  steel  was 
low  in  carbon  (about  .10),  while  the  open-hearth  steel  averaged 
abjve  .40  carbon.  The  results  of  the  tests  and  the  chemical  anal- 
ysis are  given  the  following  table,  and  the  loss  by  abrasion  is 
also  shown  graphically  in  the  accompanying  diagram  : 

ABRARION  TESTS  OF  CAR    AXLES. 

(Pressure  50  pounds  per  square  inch,  number  of  revolutions  200,000.) 
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N.  B.— Steel  axles  marked  N.  are  in  natural  state  after  forging.  "T. " 
are  "coffin  treated."  Heats  No.  22,150  and  22,153  are  basic  steel:  the  rest 
ac.d  steel.  Jas.  E.  Kress,  Eng'r.  of  Tests, 

C.  I.  Co.,  Sept.  11,  1896. 

A  comparison  of  the  axles  treated  by  the  Coffin  process  with 
the  steel  axles  untreated  or  with  the  iron  axles  is  very  much  in 
favor  of  the  Coffin  process.  For  instance,  the  loss  in  weight  of 
the  open-hearth  steel  treated  with  the  Coffin  process  ave- 
raged  10.3  per  cent,    (see  diagram),  while  specimens  from   the 
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same  axles  untreated  averaged  13.7 
per  cent.,  an  increase  of  23.3  per 
cent,  expressed  in  terms  of  the 
lower  figure.  In  tlie  same  way,  if 
we  average  the  three  sets  of  iron 
axle  tests  (Eastern,  Western  and 
muck  bar  scrap),  the  loss  is  31  per 
cent.,  or  more  than  double  the  loss 
of  the  treated  open-hearth  steel. 

These  figures  give  a  strong  testi- 
mony to  the  value  of  the  CofBn  pro- 
cess of  treating  steel  axles,  crank- 
pins,  etc. ,  which  is  fully  borne  out 
by  the  results  from  actual  practice. 
In  an  article  on  annealing,  by  H. 
K.  L,andis,  which  recently  appeared 
in  the  Iron  Age,  some  statements  are 
made  on  the  general  subject  that  in- 
cidentally substantiate  the  claims 
for  the  Coffin  process,  and  are  of 
interest  in  this  connection.  Mr. 
Landis  says: 

After  casting,  forging,  rolling, 
or  drawing,  steel  is  more  or  less 
afflicted  by  contending  tensile  and 
compressive 
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Stresses,  often  local  in 
character  but  always  injurious.  The 
cause  of  such  local  strains  may  be 
incomprehensible  cores  in  castings, 
local  forging,  either  hydraulic  or  by 
hammer,  rolling  at  too  low  a  tem- 
perature.cold  wire  or  tube  drawing, 
etc.;  but  whether  frequant  cracks 
or  breaks  appear  or  not,  the  fact 
that  these  do  occur  occasionally  is 
sufficient  evidence  that  strains 
incident  to  the  process  do  exist. 
It  is  impossible  to  tell  what  strain 
there  is  in  the  interior  of  a  shaft 
having  larger  sections  forged  upon 
it.  .  .  .  Yet  we  find  very  few 
among  the  host  of  iron  workers 
in  this  country  who  adopt  pre- 
cautions to  prevent  accident  by  pro- 
viding means  for  removing  such  strains.  The  remedy  is  simple 
and  lies  in  heating  the  piece  up  to  temperatures  to  be  determined 
by  subsequent  treatment,  ranging  from  900  to  1,600  degs.  F.,  and 
allowing  them  co  cool  more  or  less  slowly.  The  high  temperature 
allows  the  strains  to  adjust  the  particles  of  steel  and  produces  a 
satisfied  condition  in  the  material,  the  rapidity  of  cooling  afterward 
determining  the  final  state  or  condition  of  the  steel.  The  highest 
temperature  reached  determines  the  extent  of  the  effect,  whether 


Etching  of  Open-Hearth  Steel  Axle  Treated  by  the  Coffin  Process. 


hardening  or  softening,  while  rapidity  of  cooling  determines  the 
quality  possessed  by  the  piece  afterward.  ...  If  the  idea  is 
simply  to  remove  strains  in  a  piece,  it  may  be  heated  to  1,000  de- 
grees and  cooled  in  the  air,  upon  which  it  will  be  found  to  be 
tough.  If  greater  toughness  is  wanted  it  may  be  cooled  more 
rapidly,  depending  u  pon  the  quantity  of  carbon  present  in  the 
steel." 

The  special  treatment  in  the  Coffin  process  is  well  calculated  to 
give  all  the  toughening  effect  indicated  above  and  also  to  render 
the  material  dense  and  fine  grained.  We  reproduce  herewith  the 
etchings  of  an  iron  axle  and  an  open-hearth  steel  aile  treated  with 
the  Coffin  process.  The  photographic  process  is  hardly  adapted 
to  the  reproduction  of  the  steel  etching,  as  the  minute,  but  im- 
portant, changes  which  indicate  the  increasing  fineness  of  struct- 
ure near  the  circumfereace  of  the  section  are  partly  lost.  Those 
of  our  readers  who  are  sufficiently  interested  in  the  matter  to 
write  to  the  company  can  doubtless  obtain  impressions  taken 
directly  from  the  etched  section. 


Section  of  Wroucht-lron  Axle. 


Japanese  Cruisers  Contracted  for  in  the   United  States. 

During  the  past  month  the  Japanese  government  placed  con- 
tracts in  this  country  for  two  armored  cruisers,  the  Cramps  of 
Philadelphia  and  the  Union  Iron  Works  of  San  Francisco  each 
getting  one  to  build.  Each  cruiser  will  be  of  about  5,700  tons 
displacement  and  will  have  a  speed  of  21  knots.  The  length  on 
the  water  line  will  be  about  330  feet;  beam,  51  feet;  draft,  30  feet' 
and  the  engines  will  develop  17,000  horse-power.  The  battery 
will  consist  of  four  8-inch  guns,  eight  5-inch  rapid-fire  gunS' 
twelve  6-pounders,  four  1-pounders,  and  four  Catling  guns.  The 
boats  must  be  completed  in  two  years.  The  price  is  about  |1,250,- 
000  each.  Lirge  contracts  have  also  been  placed  in  Europe  by 
the  Japanese  government. 
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Locomotive  for  a  Six  Per  Cent.  Grade.— Pittsourgh,  Cincinnati,   Chicago    &  St.  Louis   Railway. 


A  Locomotive  Operating  on   a  Six  Per  Cent.  Grade— Pitts- 
burgh, Cincinnati,  Chicago  &  St.  Louis  Railway. 


The  engine,  which  we  here  illustrate,  was  especially  designed 
for  use  on  Madison  Hill,  Ind.,  on  the  Louisville  Division  of  the 
Southwest  system  of  the  Pennsylvania  lines.  For  tho  photograph 
and  description  of  it  weare  indebted  to  Mr.  S.  P.  Bush,  Superin- 
tendent of  Motive  Power,  who  was  railed  upon  to  provide  for  the 
unusual  conditions  existing  at  that  point.  The  peculiar  con- 
ditions of  the  service  at  that  place  necessitated  many  departures 
from  customary  locomotive  construction,  and  the  proportions  of 
the  engine  are  consequently  somewhat  different  from  ordinary 
practice,  and,  in  cylinder  volume,  it  does  not  entirely  conform  to 
the  rules  recommended  by  the  Master  Mechanics'  Association. 

The  grade  upon  which  this  engine  has  to  wear  away  its  exist- 
ence, climbing  and  pushing  with  all  the  power  itsweight  permits 
of,  and  then  gliding  down  again  without  steam,  is  one  of  the  steep- 
est in  the  world  upon  which  a  ree;ular  passenger  and  freight  service 
is  maintained  with  the  sole  aid  of  adhesive  power.  The  length  of 
the  grade  is  7,013  feet  and  the  total  elevation  is  413  feet,  making 
a  ratio  of  311  feet  per  mile,  or  approximately  a  .5.9  per  cent.   rise. 

When  ascending  this  grade  the  cars,  as  a  precaution  in  case  of 
broken  couplings,  are  pushed  befoi'e  the  engine,  and  when 
descending  the  engine  backs  down  preceding  the  cars.  It  is  to 
be  understood  that  the_ regular  road  engines  are  disconnected  from 
their  trains  at  the  top  of  the  grade,  and  left  there  waiting  for  the 
next  train  brought  up  by  the  hill  engine. 

In  order  to  prevent  the  trains  from  gaining  too  much  headway 
during  the  descent  the  engine  is  equipped  with  an  interesting 
arrangement  for  regulating  the  speed.  This  device  is  based  on 
the  principle  of  the  Chatelier  brake,  and  is  in  some  respects 
similar  to  that  used  on  several  of  the  Western  mountain  roads. 
It  consists  of  connecting  the  valve  chests  with  a  1^-inch  pipe 
from  which  a  2-inch  connection  runs  back  to  a  point  below  the 
cab  floor  at  the  engineer's  side  where  it  terminates  in  a  muffler. 
When  descending  the  hill  the  link  motion  of  the  engine  is  re- 
versed so  that  the  cylinders  during  a  portion  of  the  stroke  will 
force  air  up  into  the  valve  chests  and  from  there  through  this 
pipe  to  the  muffler,  where  it  escapes  into  the  atmosphere.  By 
means  of  a  regulating  valve  below  the  cab  floor  the  escape  of  the 
air  can  be  checked  go  as  to  obtain  the  desirable  speed  for  the 
pistons  and  consequently  for  the  engine.  By  closing  the  valve 
entirely  the  engine  can  be  stopped  during  the  descent. 

In  order  w  prevent  the  pistons  sucking  in  air  from  the  smoke- 


box  with  accompanying  cinders  and  grit,  a  steam  jet  is  directed 
upward  through  the  exhaust  pipe  from  an  opening  in  the 
hollow  wall  dividing  the  two  exhaust  passages.  Fresh,  clean  air 
is  admitted  into  the  cylinders  from  a  connection  at  the  exhaust 
pipe  base  which  leads  to  the  outddeof  the  smoke-box,  and  is 
shown  over  the  valve  chest  in  the  illustration.  This  connection 
can  be  opened  or  closed  by  means  of  a  valve  operated  from  the 
cab,  and  it  is  apparent  that  it  must  be  opened  only  when  de- 
scending the  grade.  In  order  to  lubricate  the  cylinders  a  small 
jet  of  hot  water  is  let  into  each  exhaust  passage. 

Besides  this  regulating  device  the  engine  is  equipped  with  the 
American  driver  brake,  and  in  addition  a  powerful  screw  hand 
brake,  which  alone  will  hold  the  engine  and  train  on  the  grade. 

As  before  stated,  the  service  for  which  the  engine  was  designed 
necessitated  a  departure  from  the  customary  proportions  of  loco- 
motives. A  road  engine  has  to  exercise  its  entire  hauling  capacity 
only  when  starting  a  train  and  getting  up  speed,  but  during  the 
majority  of  the  time  only  a  fraction  of  the  tractive  power  is 
needed.  The  total  adhesive  weight  on  the  drivers  is  never  util- 
ized when  the  train  is  running  at  its  regular  speed  with  the  lever 
hooked  up  toward  the  middle.  It  is  then  that  the  economy  of 
expansion  comes  in.  The  exertion  of  the  full  adhesive  power  is 
not  the  exception  but  the  normal  condition  of  work  oir  the  Madi- 
son Hill.  To  use  steam  expansively  under  these  conditions  would 
be  impossible,  unless  the  cylinders  were  of  much  greater  propor- 
tions, with  regard  to  the  adhesive  weight,  than  on  the  ordinary 
road  engine.  The  total  weight  of  the  new  engine  is  140,000  pounds, 
all  adhesive  weight,  but  the  mean  weight  during  the  ascent  is 
about  130,000  pounds,  based  on  consuming  two-thirds  of  the  water 
in  the  side  tanks.  According  to  ordinary  practice  this  weight 
would  require  a  cylinder  of  about  23  inches  by  24|  inches. 
The  additional  3i  inches  of  the  stroke  which  this  engine  has 
is  a  clear  gain  in  the  expansion  of  the  steam,  over  and  above 
that  which  may  be  produced  when  the  engine  does  not  exert  its 
full  adhesive  power  up  to  the  slipping  point.  In  other  words,  the 
cylinders  were  made  as  large  as  it  was  practical  to  make  them, 
and  the  economy  of  this  is  shown  by  the  fact  that  ordinarily  the 
engine  is  able  to  make  three  round  trips  up  and  down  the  hill 
without  refilling  its  coal  bunker,  which  holds  only  a  ton  and  a 
half  of  coal. 

The  engine  was  placed  in  service  the  first  of  the  year,  and  has 
been  giving  entire  satisfaction  ever  since.  No  official  test  of  its 
hauling  capacity  has  yet  been  made,  although  it  is  the  intention 
to  do  so  in  the  near  future  in  order  to  obtain  reliable  data  for 
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comparison  and  future  use.  It  can  be  said  now,  however,  that 
the  engine  has  fully  met  the  expectations  of  the  officials,  and  its 
performance  during  the  ascent,  as  well  as  the  descent,  is  entirely 
satisfactory. 

Quite  a  number  of  mteresting  details  had  to  be  considered  in 
the  design  of  the  engine.  In  order  to  keep  the  front  end  of  the 
top  row  of  flues  under  water  on  the  grade  without  filling  the 
boiler  so  full  as  to  cause  the  engine  to  throw  water  the  back  end 
of  the  boiler  is  set  considerably  higher  than  the  front  end.  The 
throttle  valve  is  of  the  ordinary  balance  type,  but  it  has  no  play 
on  its  stem,  the  object  being  to  avoid  the  clattering  of  the  valve 
upon  its  seat  in  case  the  compression  in  the  steam  chest  should 
exceed  the  boiler  pressure  during  the  descent.  To  protect  the 
steam  chests  a  relief  valve  has  been  placed  on  each,  which  is  set 
just  beyond  boiler  pressure.  In  arranging  the  driving  springs 
for  the  engine  it  was  calculated  that  the  front  springs  would  re- 
ceive the  greatest  load  and  they  were  designed  accordingly. 
When  the  engine  is  on  the  grade,  however,  its  center  of  gravity 
is  shifted  backwards,  and  in  consequence  the  rear  springs  receive 
the  greatest  load,  which  caused  some  little  inconvenience  at  first. 

Instead  of  metallic  piston-rod  packing,  asbestos  cord  is  used, 
as  the  metallic  packmg  would  be  apt  to  be  damaged  when  the 
engine  is  drifting  down  the  hill  without  steam.  The  engine  is 
equipped  with  a  pneumatic  bell  ringer,  pneumatic  sand  valves, 
steam  heat  for  passenger  trains,  and  all  modern  improvements.. 

The  leading  dimensions  are  as  follows  : 

No.  631— TANK  LOCOMOTIVE,  NON-OOMPOUND,  STANDARD  GAGE. 

FubI Bituminous  coal 

Driving  wiieels,  number 8 

*'  "        diameter 50  inches 

Driving  axle  journals 8  inches  by  S)4  inches 

Wheel  base  (all  rigid) 15  feet  3  inches 

Cylinders,  diameter 22  inches 

"        stroke 28  inches 

"         spread  of  centers 7  feet  i  inches 

Crosshead Solid  cast  steel 

Main  rod.  length  between  centers 9  feet  10%  inches 

Valve  gear Stephenson  link  motion,  Richardson  balance  valve 

'*       '*       stearaports Hi  inches  by  18  inches 

"       "       exhaust  ports iH  inches  by  18  inches 

'*       **       outside  lap 1  inch 

"       "       inside  lap ,^e  inch 

"       "       valve  travel 60inches 

•'       "       lead I'e  inch 

Boiler  :    Inside  diameter  of  barrel 5  feet 

"  Thickness  of  sheet ^,  inches 

"  Height  from  rail  to  center 7  feet  6  inches 

"  Steam  pressure 150  pounds 

Firebox  : Belpalre 

Length  inside 7  feet  9V4  inches 

Width       "      at  bottom 3feet6inches 

"        Depth i  feet  9J-3  inches 

"         Grate  area 27  square  feet 

Tubes:    Number  219 

"  Diameter  outside 2  inches 

"  Length  between  tube  sheets 13  feet  15(s  inches 

"  Total  area  of  tube  sections    3.6i  square  feet 

Heating  surfaee,  firebox 112.86  square  feet 

*'  "         tubes,  exterior 1.528.89  square  feet 

"  "         total 1,671  75  square  feet 

"  "         ratio  to  grati.  area 61.91  to  1 

Exhaust  nozzle,  single,  diameter 5  inches 

Smoke  stack,  minimum  diameter 18  inches 

"       height  from  rail 15  feet 

Oapactty  of  tanks 2,000  gallons 

Capacity  of  coal  space 3,000  pounds 

Tractive  power,  per  pound,  effective  pressure  on  piston 271  pounds 

•*  *'       total  with  80  per  cent,  of  boiler  pressure 32,520  pounds 

"       total  adhesive,  at  25  p.  c.  weight  on  drivers,    35.000  pounds 
Weight  in  working  order 110,000  pounds 


More  Engineer  Officers  Required  in  the  Navy. 


The  necessity  of  increasing  the  number  of  engineer  officers  in 
the  navy  is  touched  upon  in  the  annual  report  of  Commodore 
Melville,  Engineer-in-Chief  of  the  Bureau  of  Steam  Engineering. 
He  warns  Congress,  and  incidentally  the  country  at  large,  of  the 
futility  of  building  powerful  warships  without  providing  the 
necessary  number  of  skilled  officers  to  operate  and  maintain 
them.    He  says: 

"I  feel  that  it  is  only  necessary  to  direct  your  attention  to  the 
number  of  engineer  officers  who  have  been  retired  during  the 
past  year  for  physical  incapacity,  and  to  the  steadily  increasing 
number  of  such  officers  on  the  retired  list,  to  demonstrate  that 
the  physical  strain  to  which  the  officers  of  the  engineer  corps  are 
subjected  is  too  great.  In  former  annual  reports  I  have  given 
what  I  believe  to  be  abundant  reasons  for  an  increase  in  the  num- 
ber of  officers  of  the  corp.s.  As  time  goes  on,  and  the  number  of 
ships  and  their  power  increase,  the  necessity  for  such  an  increase 
is  intensified,  and  I  feel  that  I  would  not  be  doing  my  duty  if  I 
did  not  again  briefly  refer  to  the  matter. 


"The  personal  element  is  one  which  must  enter  largely'into  the 
result  of  any  naval  engagement,  and  if  we  had  the  most  power- 
ful and  the  swiftest  navy  afloat  it  would  be  valueless  to  us  in 
time  of  war  if  we  had  not  a  sufficient  number  of  trained  men  to 
see  that  the  machinery  of  this  fleet  is  in  condition  foj  action  and 
to  keep  it  going  in  action.  The  guns  will  be  powerless  without 
the  machinery,  and,  other  things  being  equal,  that  fleet  will  give 
the  best  account  of  itself  which  has  the  best  equipment  of  trained 
men  in  the  engine-room,  as  well  as  at  the  guns.  To  sacrifice  the 
one  is  merely  inviting  disaster  to  the  whole,  and  no  amount  of 
skill  on  deck  can  compensate  for  the  lack  of  it  below." 

It  is  to  be  hoped  that  Congress  will  take  steps  to  correct  this 
present  weakness  of  the  navy  at  its  next  session.  The  personal 
element  is  not  made  unduly  prominent  in  the  above  statement, 
as  any  one  who  reads  the  past  history  of  our  own  navy  will  read- 
ily appreciate.  If  the  policy  of  this  country  is  going  to  be  the 
maintenance  of  a  navy  of  only  moderate  size  it  is  all  the  more 
important  that  every  element  tending  to  make  it  superbly  effi- 
cient should  receive  attention.  The  most  important  naval  matter 
now  calling  for  consideration  is  the  status  of  the  engineer  officers 
and  the  much-needed  increase  in  their  numbers. 


The  June  Conventions  for  1897. 


The  Master  Car  Builders'  and  Master  Mechanics'  associations 
will  hold  their  annual  conventions  in  1897  at  Old  Point  Comfort. 
The  Hotel  Chamberlin  has  been  selected  as  headquarters,  and  the 
hotel  rates  will  be  the  same  as  usual,  namely  : 

Without  bath.  With  bath. 

Single  room,  1  person ?3  per  day  $1  pei-  day 

Double  room,  1  person i       "  5       " 

Double  room,  2  persons 3       "  1       " 

The  Hygeia  Hotel,  across  the  street  from  the  Chamberlin,  will 
make  the  same  rates  to  members  and  their  friends.  At  the 
Chamberlin  rooms  will  be  assigned  only  to  members  of  the  associ- 
ations until  March  1,  after  which  application  from  others  will  be 
received.  The  Chamberlin  is  a  new  hotel  of  large  dimensions 
and  with  excellent  accommodations,  and  with  the  two  hotels 
open  there  should  be  ample  room  for  the  great  numbers  who  now 
attend  these  conventions  annually. 


The  Baltimore  &  Ohio  Tunnel  Plant. 


Within  the  next  six  weeks  the  three  General  Electric  motors 
that  have  been  used  for  the  past  year  in  hauling  freight  trains 
through  the  Baltimore  City  tunnel  of  the  Baltimore  &  Ohio  Rail- 
road, will  begin  to  handle  the  passenger  trains  in  the  same 
manner.  The  overhead  trolley  is  being  extended  three-quarters 
of  a  mile  north  of  the  Mt.  Royal  station  and  about  1 ,500  feet  at 
the  south  end  of  the  tunnel.  The  motors  are  giving  splendid 
satisfaction.  The  maximum  load  that  has  been  hauled  so  far 
consisted  of  41  loaded  freight  cars  and  two  heavy  locomotives. 
By  the  extension  of  the  trolley  line  north  and  south  of  the  tunnel 
entrances  the  helping  engine  will  no  longer  be  needed. 

The  new  Mt.  Royal  station,  at  the  northern  end  of  the  tunnel, 
is  almost  completed  and  it  is  a  handsome  and  well-appointed 
passenger  station.  Attention  has  not  only  been  paid  to  the  archi- 
tectural beauty,  but  the  landscape  gardener  has  given  his  best 
efforts  toward  beautifying  the  surrounding  grounds.  It  is 
probable  that  the  company  will  reconstruct  its  Camden 
station,  at  the  other  end  of  the  tunnel,  so  that  passenger  trains 
will  not  have  to  back  in  and  out,  as  has  to  be  done  at  present.  It 
is  contemplated  to  erect  new  passenger  sheds  and  necessary 
buildings  near  the  mouth  of  the  tunnel,  by  which  the  movements 
of  trains  between  Washington  and  New  York  will  be  greatly 
accelerated. 

The  electric  power  plant  is  now  being  used  not  only  to  furnish 
the  power  for  the  tunnel  motors,  but  to  run  180  street  cars  of  the 
Baltimore  Traction  Company,  to  light  the  Camden  station  and 
yards,  the  Baltimore  City  tunnel,  the  Locust  Point  freight-houses, 
warehouses  and  yards,  Mt.  Clare  shops  and  the  new  Mt.  Royal 
passenger  station. 

The  four  large  engines  generating  electricity  for  power  pur- 
poses are  to  be  supplemented  by  a  fifth  engine.  The  foundations 
for  it  were  laid  long  ago,  and  the  installation  of  the  engine  is  now 
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in  progress.  A  250  horse-power  engine  is  also  being  added  to  the 
equipment  devoted  to  lighting  purposes. 

A  use  for  compressed  air  new  to  most  of  our  readers  is  found  in 
this  plant.  This  is  its  utilization  for  forcing  oil  to  the  cups  that 
lubricate  the  machinery.  Tanks  of  oil  are  kept  under  about  60 
pounds'  pressure,  and  from  these  the  oil  is  piped  to  the  various 
bearings  of  the  engines  and  dynamos.  At  the  cups  the  pressure 
is  about  six  pounds.  The  cups  are  always  full  of  oil,  and  the  rate 
of  flow  is  adjusted  in  the  usual  way.  Tne  cylinder  lubricators 
are  not  included  in  this  c"mpressed-air  system,  but  cylinder  oil  is 
delivered  u'-.der  air  pressure  to  a  convenient  faucet  in  the  engine- 
room,  where  it  is  drawn  off  into  cans  for  filling  the  lubricators. 
Westinghouse  pumps  maintain  the  air  pressure. 

The  system  installed  by  the  movement  of  trains  through  the 
tunnel  is,  of  course,  very  irregular  at  present,  giving  long  intervals 
when  no  power  is  used.  To  meet  this  condition  a  low,  smouldering 
fire  is  maintained  under  the  boilers,  and  the  machinery  is  kept  at  a 
standstill  except  when  trains  are  being  moved.  The  approach  of 
each  train  is  telegraphed  to  the  power  house,  when  the  blowers 
are  speeded  up  and  steam  is  soon  generated  at  a  rapid  rate  and 
the  engines  and  dynamos  are  started  up  to  supply  current  for  the 
moving  of  the  train  by  the  electric  locomotive. 


Electric  Traction  Under  Steam-Railwav  Conditions.* 


BY  DE.   CHARLES  E.  EMERY. 

In  the  light  of  recent  achievements,  it  can  be  assumed  at  the 
outset  that  electric  traction  under  steam-railway  conditions  is 
feasible.  The  only  question  is  whether  it  will  pay.  The  present 
applications  only  prove  the  former  proposition,  but  do  not  touch 
the  latter. 

The  greatest  practical  eflBciency  of  an  electric  system  of  the  kind 
proposed  between  the  engines  at  the  central  station  and  the  rails 
would  probably  be  60  per  cent.  This,  on  account  of  a  second  trans- 
mission to  sub-stations  and  the  necessity  of  using  rheostatic  regu- 
lation to  some  extent,  would  probably  be  reduced  to  50  percent., 
so  that  twice  as  many  horse-power  would  need  to  be  generated  at 
the  central  station  as  at  the  track  with  the  present  steam  locomo- 
tives. Each  horse-power  in  the  central  station  will  be  developed 
for  two  pounds  of  cheap  coal  or  four  pounds  per  net  horse-power 
delivered,  whereas  the  steam  passenger  locomotive  will  on  the 
average  require  six  pounds,  based  on  net  tractive  force  and  allow. 
ing  for  the  various  wastes.  The  saving  in  coal  due  to  electric  pas- 
senger traction  will,  therefore,  be  one-third.  Coal  is  procured 
cheaply  by  the  railroads,  but  probably  an  inferior  quality,  costing 
50  cents  per  ton,  or,  say,  25  per  cent,  less  than  that  used  on  locomo- 
tives, could  be  employed  in  the  electric  stations,  so  that,  for  trains 
of  like  weight  the  saving  in  cost  of  coal  for  passenger  service 
would  be  5i  X  5  =  3-2.  For  freight  engines  we  calculate  the  saving 
in  cost  for  fuel  will  be  about  55  per  cent.,  and  for  switching  engines 
about  66g  per  cent.  On  railroads  running  through  the  coal  regions 
the  total  cost  is  about  9  per  cent,  of  the  total  operating  expenses.  A 
saving  of  one-half  in  the  cost  of  the  coal,  then,  corresponds  to  a  sav- 
ing of  5  per  cent,  of  operating  expenses.  For  reasons  that  will  be 
stated  later,  it  is  believed  that,  for  general  railroad  work,  indepen 
dent  electric  locomotives  will  be  required,  and  that  these  will  neces. 
sarily  be  as  heavy  as  present  steam  locomotives,  on  which  basis  the 
only  saving  in  weight  will  be  that  of  the  tender,  which  we  have 
assumed  as  10  per  cent,  of  the  total  weight  of  the  train  for  passen- 
ger engines,  3. a  per  cent,  for  freight  engines,  and  5  per  cent,  for 
switching  engines.  The  total  load  to  be  hauled  will  therefore  be 
decreased  by  these  several  percentages,  and  the  cost  of  coal  reduced 
thereby  to  45  per  cent,  of  that  required  by  the  present  locomotives 
for  passenger  trains;  iS}4  per  cent,  for  freight  trains  and  32  per 
cent,  for  switching  trains.  Applying  these  percentages  for  the 
relative  amounts  of  coal  used  for  these  different  purposes  on  a 
prominent  railroad,  the  average  saving  in  fuel  becomes  58.9  ptr 
cent.,  or  5.89  per  cent,  of  operating  expenses.  The  cost  of  water  is 
taken  at  two-thirds  of  1  per  cent,  on  the  same  basis  which  increases 
the  saving  to  6.56  per  cent. 

Considerable  saving  has  been  claimed  on  other  grounds.  First, 
in  relative  repairs  of  electric  motors  compared  with  locomotives. 
Repairs  will  be  less  on  the  motors,  of  course,  but  they  are  not  incon- 
siderable, and  when  we  consider  that  the  transmission  line,  trolley 
line  and  trolleys   must   be  kept   in   repair  as  well   as  the  motors,  it 

•From  a  paper  presented  at  the  meeting  of  the  American  Institute  of 
Electrical  Engineers,  New  York,  Oct.  21,  and  Chicago,  Oct.  28, 1S96, 


cannot  be  far  in  error  to  assume  that  the  question  of  repairs  will 
be  about  balanced,  independent  of  central  station  apparatus  other- 
wise provided  for. 

It  has  been  claimed  that  labor  will  be  saved,  because  the  second 
man  on  an  electric  locomotive  is  required  simply  to  provide  for 
sickness  or  accident  of  the  driver,  and  can  well  be  the  baggageman 
of  a  passenger  train  or  the  conductor  of  a  freight  train.  Something 
of  this  kind  may  be  worked  out  on  an  unimportant  country  road, 
but  it  would  be  impracticable  on  a  large  business  scale. 

It  is  also  claimed  that  there  will  be  a  saving  in  the  weight  and 
cost  of  electric  locomotives,  particularly  when  applied  under  a  car, 
but  this  system  is  of  limited  application.  Heavy  locomotives  on 
trunk  lines  must  have  the  same  weight  for  electric  as  for  steam 
traction,  independent  of  the  tender.  Large  savings  in  repairs  to 
tracks  and  bridges  are  also  claimed  on  account  of  the  smoothness 
with  which  electric  locomotives,  having  no  reciprocating  parts, 
would  operate.  The  same  weights  must  be  run  over  the  same  rails 
at  the  same  speed,  and  at  least  a  great  part  of  the  wear  and  tear 
wculd  be  due  to  inequalities  of  the  track  surface,  which 
would  influence  both  systems  alike.  The  present  loco- 
motives are  so  designed  that,  while  the  wheel  loads 
on  the  drivers  are  heavy,  the  masses  which  strike 
blows  are  comparatively  light:  that  is,  they  have  simple 
wheels  and  axles,  spring-connected  to  the  frames.  This  is  a  very 
difficult  thing  to  accomplish  with  an  electric  locomotive  without 
using  exactly  the  same  construction.  Each  pair  of  wheels  and  at- 
tached motor  acts  as  an  enormous  trip-hammer  on  the  rails  and 
roadbed  the  moment  the  former  gets  the  least  out  of  align- 
ment. A  connection  to  driving  axles  through  gearing  re- 
duces the  blows  very  materially,  but  introduces  at  high  speed 
another  difficulty.  The  vertical  movements  of  the  main  axle 
would  necessarily  cause  a  change  in  the  angular  velocity  of  the 
armature  during  the  time  of  such  movement,  which,  for  jars  occur- 
ring in  the  fraction  of  a  second  would  bring  a  heavy  strain  on  the 
gearing  and  vary  the  speed  of  the  armature  momentarily.  The 
variations  in  current  due  to  such  variation  may  also  give  a  longi- 
tudinal pulsation  to  the  train.  The  matter  is  not  helped  at  all  by 
mounting  the  motors  on  hollow  axles  concentric  with  the  driving 
axles,  so  that  the  motors  may  be  spring-supported  from  the  axles, 
for  in  such  case  the  connection  of  the  motor  to  the  axles  must  be 
through  links  the  equivalent  of  a  universal  joint,  which  produce 
variations  in  velocity,  when  the  axles  are  out  of  center  with  the 
armature,  similar  to  those  where  gearing  is  employed. 

For  reasons  above  given,  it  will  be  necessary  to  mount  electric 
motors  for  fast  locomotives  away  from  the  centers  of  the  axles  and 
connect  through  side  rods,  as  in  the  present  locomotives.  There  is 
another  important  reason  for  this.  In  order  to  obtain  speed,  the 
motors  must  be  wound  for  it  so  that  the  counter-electromotive 
force  will  be  produced  by  velocity  rather  than  the  number  of  turns, 
and,  in  starting,  the  motors  are  necessarily  connected  in  series  so 
as  to  reduce  the  starting  current.  For  motors  adapted  to  very  high 
speeds,  it  will  be  necessary  to  put  pairs  in  series  even  to  surmount 
heavy  grades,  to  act  as  pushers  in  case  of  accident,  or  in  removing 
snow,  etc.  The  counter-electro-motive-force  is  therefore  divided 
between  several  motors,  but  not  necessarily  in  equal  degree.  If, 
with  motors  connected  to  separate  axles,  one  for  any  reason  slips 
its  wheels,  it  will  monopolize  the  larger  portion  of  the  electromo- 
tive force  and  cut  down  the  current  on  all  the  motors  in  series,  so 
that  full  power  cannot  be  obtained.  Working  the  motors  in  paral- 
lel with  an  enormous  rheostat  would  be  wasteful,  and,  in  some 
cases,  impracticable.  It  is,  therefore,  important  for  two  reasons  to 
connect  driving  wheels  operated  by  separate  motors  by  means  of 
side  rods. 

Again,  it  is  essential,  that,  on  the  road,  speed  be  regulated  by 
better  means  than  a  rheostat.  A  series  motor  varies  its  speed 
with  the  load  and  so  cannot  run  without  rheostatic  regulation  at 
a  given  speed  if  for  any  reason  the  number  of  cars  in  the  train  or 
the  track  resistance  varies.  It  will,  therefore,  be  necessary  to  re- 
turn to  commuted  series  held  coils  or  equivalents,  and  it  will  be 
perhaps  desirable  to  have  a  shunt  winding  which  can  be  used  to 
give  still  closer  regulation.  In  fact,  shunt  motors  are  being  in- 
troduced abroad  for  traction  purposes.  The  use  of  these  devices 
will  increase  the  weight  of  the  motors  compared  with  simple  se- 
ries-wound motors.  The.se  considerations  make  more  room  desir- 
able for  the  motors  than  can  be  provided  in  the  trucks  of  an  ordi- 
nary car. 

For  these  several  reasons  it  is  predicted  that  the  high-speed  elec- 
tric locomotive  of  the  future  will,  like  the  steam  locomotive,  be  a 
structure  independent  of  the  train,  that  the  motors  will  be  hung 
on  the  frame  independent  of  the  driving  wheels,  and  the  same  as 
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well  as  the  driving  wheels  connected  by  side  rods.  To  obtain  proper 
room  under  such  conditions  larger  driving  wheels  will  be  employed 
than  the  wheels  of  an  ordinary  car.  This  will  so  extend  the  wheel 
base  that  it  will  not  be  safe  to  run  at  high  speeds  without  the  lead- 
ing truck,  the  same  as  on  an  ordinary  locomotive,  and,  in  fact,  the 
electric  locomotive  will  in  all  its  general  features  be  a  steam  loco- 
motive without  the  boiler,  with  motors  substituted  for  the  steam 
cylinders.  In  this  way  and  probably  in  no  otuer  can  the  flexibility 
of  the  present  steam  locomotive  be  obtained.  Again,  it  is  desirable 
that  the  whole  locomotive  be  a  unit,  on  a  strong  frame,  calculated 
to  resist  the  shocks  due  to  collisions  and  accidents,  and  it  is  doubt- 
ful if  locomotive  drivers  will  be  found  who  will  be  willing  to  risk 
their  lives  on  any  other  kind  of  a  structure. 

To  realize  the  flexibility  of  the  ordinary  locomotive  one  has  but 
to  go  on  the  line  of  one  of  the  roads  which  has  not  yet  adopted  the 
heaviest  type  of  rail,  but  yet  runs  express  trains  at  45  miles  per 
hour,  grasp  a  convenient  post  close  to  the  line  and  a  little  around  a 
curve,  if  possible,  where  one  can  take  the  wind  of  the  train,  and 
watch  its  approach.  In  many  cases  the  locomotive  sways  nearly  a 
foot  from  the  perpendicular,  first  one  way  and  then  the  other.  At 
a  bad  joint  the  plunge  is  so  rapid  that  the  effect  can  be  described  as 
terrific,  as  one  cannot  but  think  of  the  consequences  if  such  a  mass 
should  leave  the  rails.  The  locomotive,  however,  follows  the  in- 
equalities as  readily  as  would  a  farm  wagon.  Electrical  engineers 
may  insist  upon  a  more  rigid  and  better  track,  but  this  will  require 
additional  expense  and  will  not  entirely  overcome  the  difficulty. 
The  electric  locomotive  must  be  constructed  so  that  it  will  do  the 
work  of  the  present  locomotive  in  the  same  way,  and  the  feature  of 
flexibility  cannot  be  sacrificed. 

A  modern  heavy  locomotive  costs  about  ■?10,000,  which  is  at  the 
rate  of  810  to  $12  per  horse-power,  on  about  the  same  basis  as  elec- 
tric motors  would  be  rated.  It  needs  little  argument  to  show  that 
an  electric  locomotive,  to  take  its  place  under  conditions  stated, 
would  cost  fully  as  much.  Moreover,  if  like  care  is  to  be  taken  of 
electric  locomotives  as  of  those  for  steam,  the  same  number  must 
be  employed  of  like  capacity  for  like  work. 

An  approximate  calculation  of  the  cost  of  electrically  equipping 
and  operating  a  trunk  line  has  been  based  on  information  in  regard 
to  the  operating  expenses  of  different  railroads,  given  in  the  series 
of  articles  by  Mr.  Baxter,  in  The  Electrical  Engineer  early  this  year. 
We  have  adopted  his  facts,  and  for  convenience  have  used  some  of 
his  methods,  but  have  been  obliged  to  entirely  disagree  with  his 
conclusions.  For  instance,  we  calculate  that  the  cost  of  the  steam 
and  electric  generating  plants  will  be  about  three  times  as  much  as 
he  states,  the  transmission  plant  and  sub-stations  about  twice  as 
much,  and  the  operating  expenses  about  0)4  times  as  much  as  he 
provides  for.  Necessarily  the  conclusions  are  diametrically 
opposite. 

The  calculations  are  based  on  the  operating  expenses  of  a  railway 
system  comprising  nearly  2,700  miles  of  road,  and  employing  1,800 
locomotives.  By  calculations  based  on  the  train  miles,  checked  by 
the  reported  coal  burned,  and  the  probable  number  of  engines  in 
use,  we  estimate  it  will  require  280,000  horse-power  in  the  stations, 
on  the  basis  of  50  per  cent,  efficiency  from  stationary  engine  pistons 
to  track,  and  if  60  per  cent,  can  be  obtained  by  commutated  fields^ 
or  other  means  herein  discussed,  the  difference  simply  provides  for 
an  expected  increase  of  travel.  From  the  probable  average  power 
and  the  actual  reported  operating  expenses  corresponding  thereto, 
we  proceed  as  follows  :  For  facility  of  calculation  and  to  obtain  an 
underestimate,  rather  than  one  too  large,  thepower  required  for  the 
switching  engines  is  distributed  among  the  regular  trains  on  the 
road.  It  is  also  assumed  that  the  average  number  of  trains  is  con- 
tinued the  entire  length  of  the  road,  instead  of  using  a  much  greater 
number  than  the  average  for  suburban  travel.  These  methods  cause 
an  underestimate  of  the  cost  of  the  electric  cransinission,  but  en. 
able  the  cost  of  operation  to  be  accurately  worked  up  from  the 
averages.  The  latter  is  the  more  important  point,  as  the  other 
merely  involves  comparatively  small  questions  of  difference  in  the 
amount  of  interest. 

By  this  generalization  the  trains  will  be  assumed  as  separated 
about  7J.2'  miles,  independent  of  direction,  over  the  whole  length  of 
the  road  for  every  hour  in  the  year.  On  this  basis  there  will  be  re- 
quired on  the  average  106  station  horse-power  per  mile  of  road,  in- 
dependent of  direction  of  trains,  but  to  provide  for  concentrations 
which  will  inevitably  occur,  the  generating  plants  and  transmission 
lines  have  been  worked  out  on  the  basis  of  150  horse-power  per  mile. 
The  assumed  number  of  trains  will  require  on  the  average  about 
400  horse-power  each  at  track,  or  800  at  station.  To  obtain  the  econ- 
omy due  to  fairly  large  stations  they  are  assumed  to  be  separated 
45  miles  from  each  other,  and  at  two  intermediate  points  transform- 


ers and  rotary  converters  (transformers)  located,  by  which  means 
the  feeders  are  supplied  every  15  miles.  On  the  above  basis  it  is  as- 
sumed that  6,7.50  horse-power  is  installed  at  each  steam  station,  and 
2,2.50  horsepower  at  each  sub-station. 

To  avoid  overestimates  the  cost  per  horsepower  of  steam  and 
electric  plant  in  main  stations  has  been  assumed  as  only  $80  per 
horse-power  with  §20,000  for  buildings,  and  for  the  whole  appara- 
tus in  the  sub-stations  there  has  been  allowed  only  $10  per  horse- 
power and  $10,200  for  buildings  and  the  copper  in  the  high-tension 
lines.  The  low-tension  copoer  has  been  worked  out  on  the  basis 
that  half  way  between  the  main  and  sub-station  two  trains  may 
meet,  each  requiring  1,000  horse  power,  and  that  a  uniform  section 
of  copper  sufficient  to  carry  l\i  miles,  the  current  required  for  half 
of  this  power,  at  an  original  tension  of  TOO  volts  and  a  drop  of  20 
per  cent.,  would  be  ample  for  the  whole  length  of  the  low-tension 
lines.  On  this  basis  the  cost  of  copper  at  this  basis  the  cost  for 
copper  at  13  cents  per  pound  for  the  outgoing  low-tension  conduc- 
tors will  be  .S12,386  per  mile.  It  is  assumed  that  provision  for  sup- 
porting the  outgoing  conductors  and  the  bonds  in  main  track  for 
return  current  will  cost  §5,000  per  mile. 

On  the  basis  of  these  prices,  without  considering  incidentals,  the 
total  cost  of  the  electrical  generating  and  transmission  plant  foots 
up  $31,057  per  mile,  the  annual  interest  on  which,  at  5  per  cent.,  is 
$1,553  per  mile.  If  the  services  of  the  1,800  steam  locomotives  can 
be  furnished  by  1,500  new  electric  locomotives  at  $10,000  each,  the 
same  will  cost  S5,556  per  mile,  requiring  S273  annual  interest  per 
mile,  making  the  total  interest  on  steam  and  electrical  plants,  in- 
cluding locomotives,  $1,831  per  mile.  The  operating  expenses  of 
the  station,  considered  as  a  steam  station  only,  from  Emery's  tables, 
reduced  to  24  hours  and  365  days,  modifying  cost  of  plant  and 
eliminating  coal  and  interest,  is  found  to  be  S25.84  per  average 
horse-power  per  year.  The  time  of  12  extra  men  for  care  of  electric 
apparatus  in  the  main  and  two  sub-stations  amounts  to  $2.75  per 
horse  power  per  year,  which  makes  the  total  operating  expenses  of 
the  generating,  transmission  and  locomotive  plants,  exclusive  of 
coal  and  interest,  $28.59  per  average  main  station  horse-power  per 
year,  or  $3,031  per  mile,  or,  with  interest  added,  viz.,  $1,831,  as 
above,  a  total  of  -S4,862  per  mile.  The  operating  expenses  of  the 
station  thus  calculated  include  an  allowance  for  repairs,  insurance, 
taxes  and  renewals. 

It  should  be  recollected  that  the  cost  of  coal  has  been  already 
provided  for  in  the  percentage  of  saving  first  developed,  and  that 
the  train  expenses  are  assumed  to  be  the  same  as  for  steam  loco- 
motives. The  operating  expenses  of  the  road  using  steam  amounted 
to  $13,187  per  mile.  Of  this,  as  previously  stated,  6..56  per  cent,  will 
be  saved  by  the  use  of  electricity,  corresponding  to  $996  per  mile. 
This  subtracted  from  -54,862  per  mile  (given  as  the  cost  of  operating 
expenses  of  the  generating  stations,  etc.,  with  interest  added), 
leaves  S3,806  per  mile  per  year  as  the  additional  expense  which  will 
be  entailed  by  the  application  of  electricity  as  a  substitute  for 
steam  ;  so,  on  the  basis  that  the  operating  expenses  are  50  per  cent, 
of  the  gross  receipts,  such  gross  receipts  must  be  increased  \2%  per 
cent,  by  the  introduction  of  electricity  over  the  whole  length  of  the 
line,  in  order  to  enable  the  road  to  pay  the  same  dividends  as  before. 

It  maybe  considered  that  the  results  will  be  changed  materially 
by  the  use  of  high-tension  transmission  throughout.  If  tri-phase 
currents  at  a  tension  of  10,000  volts  were  received  by  each  electrical 
locomotive,  the  tension  reduced  by  transformers  carried  by  the 
locomotive,  and  current  employed  to  operate  induction  motors 
directly,  or  to  operate  direct  current  motors  through  rotary  con- 
verters also  carried  by  the  locomotives,  the  saving  independent  of 
extra  transformers  and  converters  would  amount  to  -SO  714  per  mile, 
corresponding  to  S186  interest  per  mile,  and  reduce  the  total 
increased  operating  expenses  to  si3,3S0  per  mile,  which  would 
require  that  the  gross  receipts  be  increased  10.3  per  cent,  in  order  to 
pay  the  same  dividend  as  before,  instead  of  12?4  per  cent.,  for  com- 
bined high  and  low  tension  transmission.  The  saving  in  dollars  is 
quite  large,  but  the  total  costs  are  so  enormous  that  the  saving 
makes  but  a  small  difference  in  percentage.  It  will  similarly  be 
seen  that  differences  in  kind  of  apparatus  employed  will  have  very 
little  difference  on  the  general  results,  though  the  savings  are 
important  in  themselves. 

It  must  be  recollected  that  these  results  are  based  on  providing 
electric  traction  for  the  whole  length  of  a  trunk  line.  It  can  hardly 
be  expected  that  the  gross  receipts  for  the  whole  line  will  be  in- 
creased, say  one-eighth,  by  such  an  application.  If,  however,  the 
application  be  made  within  the  radius  of  suburbin  traffic  such  an 
increase  is  not  only  probable,  but  it  may  be  expected  that  the  cost 
of  operation  per  passenger  mile  will  oe  reduced  in  greater  propor- 
tion than  stated,  so  that  the  application  of  electric  traction  will  pay 
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from  the  outset.  These  considerations  will  apply  to  longer  dis- 
tances on  railroads  like  the  New  York,  New  Haven  &  Hartford, 
where  the  passenger  business  furnishes  the  larger  proportion  of  the 
income. 

Again,  it  is  possible  to  accomplish  with  the  electric  locomotive 
results  that  are  impossible  with  the  steam  locomotive.  The  power 
for  the  former  being  generated  originally  in  stationary  boilers,  or 
In  some  localities  derived  from  waterfalls,  is  not  limited,  and  the 
power  of  the  motor  can  be  increased  indefinitely,  so  that  in  particu- 
lar locations  a  demand  either  for  greater  power  to  obtain  more 
speed,  or  a  greater  or  more  continued  tractive  force  than  is  now 
possible  with  a  steam  locomotive,  can  be  met  by  electricity  without 
diflSculty. 

On  the  whole,  therefore,  although  the  application  to  the  whole 
length  of  trunk  lines  does  not  seem  practicable  under  present  con- 
ditions, there  is  no  doubt  but  that  the  industry  will  grow  in  the 
future  as  certainly  as  in  the  past. 


P  0  mmtitiica1ti0iis. 


Water-Spray   Firing. 


Editor   American   Engineer,    Car   Builder   and    Railroad 

Journal : 

I  notice  that  the  discussion  of  Professor  Goss'  experiments  has, 
among  other  new(?)  things,  brought  out  the  fact  that  a  small 
amount  of  water  introduced  into  the  flame  of  coal  fire  in  a  spray 
improves  the  fire,  i.  e.,  increases  its  heat.  The  daily  practice  of 
every  country  blacksmith  for  the  last  100  years  has  proved  it.  The 
experience  of  every  active  member  of  any  fire  department  is  to  the 
effect  that  the  first  few  streams  thrown  on  a  blaze  acts  almost  like 
so  much  powder,  especially  if  in  a  frame  building  or  a  pile  of 
lumber.  R.  Angst, 

Chief  Engineer,  Duluth  &  Iron  Range  Railroad. 

[The  point  which  was  especially  brought  out  in  the  discussion 
referred  to  was  not  that  the  admixture  of  a  small  amount  of 
moisture  with  a  fire  was  new,  but  that  it  was  beneficial  in  a 
steam  boiler,  a  fact  which  is  certainly  not  well  established  or 
generally  known.  If  our  correspondent  knows  of  the  actual  use 
of  water-spray  in  firing  a  boiler  of  any  kind,  it  would  be  very 
interasting  to  know  the  particulars. — Editoe  American  Enqi- 


Fire-Besisting  Qualities  of  Graphite  Faint. 


Editor  American  Engineer,  Car  Builder  and  Railroad 
Journal: 

In  your  issue  of  November  we  note  an  article  on  "Graphite  Paint 
for  Metal  Work."  There  are  so  many  good  qualities  about  graphite 
paint,  when  properly  made,  that  we  think  it  extremely  unwise  to 
exaggerate  such  qualities.  In  the  face  of  the  testimony  which  you 
mention,  there  would  seem  to  be  no  contradiction  possible  to  the 
statement  that  "  a  fire  in  the  neighboring  flour  sheds  played  upon 
ironwork,  painted  with  graphite  paint,  for  two  and  a  half  hours 
without  blistering  the  paint,"  and  yet  we  cannot  help  but  think 
that  there  is  a  mistake  somewhere  in  this  statement. 

Over  25  years  ago,  the  Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.,  had  its  attention  called  to  the  virtues  of  graphite  paint, 
by  its  mine  superintendent,  who  had  for  the  past  10  to  15  years 
been  making  graphite  paint  and  using  it  on  roofs  of  various  kinds 
in  the  neighborhood  of  Ticonderoga,  N.  Y.  It  was  shown  conclu- 
sively that  roofs  properly  painted  did  not  require  repainting  in  10 
to  15  years.  Furthermore,  that  as  graphite  was  about  three  times 
the  bulk  of  lead,  and  about  twice  the  bulk  of  mineral  paints,  it  had 
correspondingly  that  much  more  covering  power,  and  that  for 
economy,  as  well  as  for  durabilitv,  it  seemed  to  be  the  proper  paint 
to  use  for  protecting  roofs,  whether  of  metal,  wood  or  canvas. 
Believing  that  graphite  paint  would  be  a  fitting  addition  to  the 
company's  graphite  products,  the  Dixon  Company  began  the  manu- 
facture of  graphite  paint,  uniting  with  it  a  certain  proportion  of 
silica,  and  putting  it  on  the  market  under  the  title  of  silica- 
graphite  paint. 

During  the  years  since  the  company  began  the  manufacture  of  this 
paint,  tests  of  almost  every  conceivable  character  have  been  made 
with  the  paint,  but  we  must  confess  that  we  have  never  yet  made  a 
paint  that  would  successfully  stand  the  fire  test  mentioned  above. 


There  is  no  question  of  the  fire-proof  qualities  of  graphite,  but 
there  must  necessarilly  be  some  binder  to  hold  the  graphite  to  the 
painted  surfaces.  Various  oils  have  been  tried,  and  various  other 
vehicles,  and  although  we  have  called  in  the  services  of  many 
chemists,  and  even  the  expert  of  the  National  Oil  Company,  we 
have  yet  to  find  any  organic  substance  in  the  way  of  oil  or  a  vehicle 
that  will  successfully  withstand  high  degrees  of  heat,  and  as  we 
have  above  said,  there  are  so  many  good  qualities  in  a  graphite 
paint  properly  made,  that  we  regret  to  see  any  statements  made 
that  seem  to  be  exaggerated  and  which,  if  tested  by  an  interested 
party,  may  cause  more  or  less  prejudice  against  a  paint  that.is  des- 
tined to  be  hereafter  recognized  as  a  best  preservative  and  protec- 
tive paint  for  all  kinds  of  work,  exposed  to  the  various  agencies  so 
destructive  to  paint. 

Permit  us  also  to  say  that,  during  the  past  two  to  three  years, 
various  graphite  paints  have  made  their  appearance  on  the  market 
that  lack  the  essential  qualities  of  perfect  graphite  paint.  There  are 
graphite  paints  that  are  made  of  ordinary  plumbago  foundry  fac- 
ings; there  are  even  graphite  paints  that  are  made  of  simply  mineral 
paint,  colored  with  lamp  black.  To  such  an  extent  are  these  paints 
now  made,  that  it  will  be  well  for  the  public  to  know  just  what  the 
article  is  before  orders  are  placed. 

Jos.  Dixon  Crucible  Company. 

New  Jersey,  Nov,  23, 1896. 


The  Needs  of  Our  Navy. 


Editor    American    Engineer,    Cab   Builder   and   Railroad 

Journal: 

Since  the  launching  of  the  Indiana,  the  first  of  our  10,300- 
ton  first-class  battleships,  in  February,  1893  (this  ship  was 
commissioned  during  the  last  of  November,  1895),  the  British 
Admiralty  has  designed,  constructed,  tried  and  placed  in  commis- 
sion the  two  first  battleships  of  the  Majestic  class,  of  14,900  tons 
displacement.  And  not  only  this,  but  the  12-inch  guns  forming 
their  main  battery  are  of  entirely  new  design  and  exceedingly  pow- 
erful ;  in  fact,  they  are  more  than  equal  to  the  13-inch  U.  S.  Naval 
guns  in  power,  and  weigh  16  tons  less.  The  6-inch  and  .3-inch  (12- 
pounder)  quick-firers,  also,  and  the  mounts  for  all  the  guns  on 
board  are  of  new  design,  and  all  the  guns  from  the  largest  to  the 
smallest,  use  smokeless  powder,  a  satisfactory  variety  of  which, 
called  "cordite,"  from  its  form,  having  been  secured  long  ago. 

By  the  time  that  our  two  new  battleships  of  the  Kearsarge 
class  are  completed,  even  though  it  takes  only  three  years,  the 
British  Navy  will  have  been  reinforced  by  all  the  ships  of  the  Ma- 
jestic class;  one  or  two  type  ships  of  a  new  class  of  battleship  will 
have  been  pushed  forward  to  completion  and  more  will  be  under 
construction,  and  three  or  four  dozen  cruisers,  many  of  them  of 
high  speed  and  power,  fully  armed,  will  have  been  added  to  their 
gigantic  navy. 

France  has  under  construction  some  thirty-four  ships,  and  Russia 
is  not  80  very  far  behind  France,  for,  taking  into  consideration  the 
new  battleships  just  commenced,  she  has  almost  double  the  number 
of  armored  ships  building.  Italy,  in  spite  of  her  poverty,  has  eight 
armor-clads  building  and  they  are  being  completed  more  rapidly 
than  any  of  her  previously  constructed  ships,  and  Germany  has 
four  and  Spain  five  armored  ships  building. 

During  the  time  that  the  new  United  States  ships  are  under  con- 
struction it  would  seem  probable  that  Great  Britain  can  safely  be 
counted  on  to  complete  12  ships  of  the  battleship  class,  France  five 
or  six  and  a  couple  of  armored  cruisers,  and  Russia  twice  as  many 
battleships  and  armored  cruisers  as  I"rance,  as  she  has  a  large 
number  of  armor-clads  completing  afloat,  besides  those  on  the 
stocks. 

Followmg  the  example  set  by  Great  Britain  in  working  nights  by 
the  use  of  the  electric  light,  in  completing  the  Magnificent,  she  is 
pushing  the  completion  of  some  of  her  ships  by  night  as  well  as  by 
day,  and  it  is  hoped  that  the  new  ships  recently  laid  down  will  be 
completed  in  two  years  by  following  this  system. 

Naval  construction  seems  to  be  the  fad  of  the  age  as  far  as  nations 
are  concerned,  and  the  Argentine  Republic,  with  its  1,000,000  in- 
habitants, has  to-day  laid  up  at  its  naval  station  on  the  Tigne  River 
more  first-class  torpedo  boats  than  the  United  States  will  possess 
when  all  those  building  and  authorized  are  completed,  and  she  is 
having  built  in  Great  Britain  six  "destroyers"  of  the  same  type  as 
the  Russian  Sokol,  an  improvement  on  the  British  llavock  class  of 
boats,  both  of  which  you  have  described. 

V\^hen  Ex-Secretary  Tracey,  some  years  ago,  told  us  what  position 
the  United  States  Navy  would  occupy  among  the  navies  of  the 
world,  when  all  the  ships  authorized  were  completed,  it  is  evident 
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that  he  did  not  take  into  consideration  the  increase  that  would  take 
place  in  all  the  other  great  navies,  and  the  increased  rapidity  of 
construction  the  world  over.  Nothing  is  plainer  to  a  person  who 
reviews  the  present  condition  of  the  United  States  Navy,  and  com- 
pares it  with  the  other  navies,  than  that  it  is  entirely  inadequate 
to  the  present  needs  of  the  country. 

If  we  are  ever  to  have  a  navy  at  all  in  keeping;  with  our  prob- 
able needs,  and  are  not  going  to  try  and  construct  one  in  an  emer- 
gency, at  great  cost,  and  then  probably  make  a  failure  of  it,  it  is 
surely  time  that  we  set  about  its  construction  in  sober  earnest, 
following  some  well-devised  plan  formed  with  a  definite  object  in 
view. 

And  now,  what  of  all  our  experiments  with  wire-wound  guns,  of 
which  we  heard  so  much  at  one  time?  The  new  Woolwich  (British 
government)  12-inch  guns  are  wire-wound  and  steel-jacketed 
The  new  Elswick  (Armstrong)  t2inch,  8-inch  and  6-inch  guns  are 
wire-wound  and  steel-jacketed.  British,  Japanese,  Italian,  Argen- 
tine and  Chilian  ships  are  being  armed  with  these  guns. 

The  new  Woolwich  12-inch  guns  give  a  muzzle  energy  of  3.3,940 
foot-tons,  and  a  perforation  of  38.5  inches  in  wrought  iron.  Our  13- 
inch  guns,  with  their  1(3  tons  more  weight,  have  33,627  foot-tons  of 
muzzle  energy,  and  perforate  34.6  inches.  The  Elswick  12-inch  guns 
for  Japan  are  even  more  powerful,  as  they  are  five  calibers  longer. 
Both  these  guns,  it  is  said,  can  easily  be  loaded  and  fired  twice 
while  our  13-inch  guns  are  being  loaded  and  fired  once.  Some  com- 
parison might  be  made  between  our  8-inch  and  6inch  guns  and 
those  of  Woolwich  and  Elswick,  and  with  the  same  general  result. 

Now,  right  here  is  an  illustration  of  what  smokeless  powder  will 
do,  for  a  good  smokeless  powder  will  make  the  40  caliber  U.  S. 
guns  practically  the  equals  of  the  40-caliber  Elswick  guns  just 
mentioned,  as  far  as  perforating  power  is  concerned,  but  it  won't 
alter  the  breech  action  of  the  United  States  guns  making  them 
into  quick-firers  capable  of  firing  five  shots  in  two  minutes,  instead 
of  two  shots  in  three  minutes.  The  Elswick  people  claim  four 
shots  a  minute  for  their  new  8-inch  gun  with  the  light  (210  pound) 
projectiles  I 

For  some  time  past  we  have  been  turning  out  new  ships  with 
4-inch  and  ."i-inch  guns  of  the  quick-firing  type,  not  using  smokeless- 
powder  charges  (a  grave  defect),  but  with  their  6-inch  and  larger 
guns  of  the  ordinary  pattern  of  breech-loaders;  while  Great  Britain, 
France  and  Italy,  to  say  nothing  of  the  smaller  powers  who  pur- 
chase guns  of  Armstrong,  Krupp  and  Cauet,  have  been  re-arming 
their  older  ships  with  quick-firing  guns  of  as  large  caliber  as  6.3 
inches  and  converting  their  old  breech-loaders,  including  those  of 
6.3-inch  caliber,  into  quick  firers. 

Give  the  Chicago,  Baltimore  and  such  ships  new  batteries  of 
quick-flring  guns  and  their  oSensive  power  is  immediately  in- 
creased four  or  five  fold,  at  least.  The  new  battleships  of  the /n- 
diana  class  are  simply  ridiculously  weak  in  moderate  calibergun- 
fire,  with  only  four  6-inch  breech-loading  guns,  but  give  them  four  6- 
inch  quick-firers  in  place  of  them,  and  their  moderate  caliber  gun- 
fire is  immediately  increased,  as  in  the  case  of  the  other  ships,  four 
or  five  fold.  All  this  being  so,  and  I  think  that  no  well  informed 
person  disputes  it,  I  would  ask,  why  are  we  so  slow  in  developing 
6-inch  and  8-inch  quick-firing  guns  and  placing  them  on  our  ships 

In  ignoring  the  development  of  private  ordnance  factories,  and 
confining  the  construction  of  all  naval  guns  excepting  the  small 
quick-flring  and  machine  guns  to  the  Washington  Ordnance  fac- 
tory, have  we  adopted  the  best  means  of  keeping  in  the  front  rank 
with  our  naval  ordnance,  or  developing  our  resources,  ready  for  an 
emergency?  And  is  it  not  fully  time  for  our  ordnance  experts  to 
be  up  and  moving  in  a  determined  manner  to  join  the  van  ? 

W.    V.  B. 


The  Operating'  Mechanism  of  the  New  Bock  Island  Bridge. 


The  Christmas  Number  oi Harper's  Magazine  will  contain  part 
third  of  "The  Martian,"  with  six  illustrations  from  the  author's 
drawings.  An  entertaining  article  on  "President  Kruger"  will 
be  contributed  by  Poultney  Bigelow,  and  Dr.  William  Jacques 
will  describe  the  process  of  obtaining  electricity  direct  from  coal. 
W.  D.  Howells  will  give  personal  recollections  of  the  Autocrat  of 
the  Breakfast  Table  in  the  article  entitled  "Oliver  Wendell 
Holmes."  Two  well-illustrated  papers  will  be  those  entitled 
"Wild  Ducks  and  Tame  Decoys,"  by  Hamblen  Sears,  and  "How 
the  Law  got  into  the  Chaparral,"  by  Frederic  Remington.  In 
"a  Middle  English  Nativity,"  John  Corbin  will  describe  miracle- 
plays  performed  by  strolling  actors,  in  which  the  English  drama 
had  its  beginning.  There  will  be  six  short  stories,  a  "Christmas 
Carol,"  etc.  The  number  will  be  bound  in  an  ornamental  cover 
especially  designed  in  colors  by  Howard  Pyle. 


The  new  bridge  over  the  Mississippi  River,  between  Rock  Island, 
HI.,  and  Davenport,  la.,  recently  opened  for  traffic,  is  a  notable 
structure  and  has  attracted  much  attention  from  engineers.  It  is 
the  third  bridge  to  span  the  river  at  this  point  in  the  last  40  years. 
The  first  bridge  on  this  site  was  completed  in  18.56  and  was  the 
first  bridge  over  the  Mississippi  River,  audit  is  interesting  to  note 
that  in  litigation  which  subsequently  arose  from  the  opposition  of 
the  "river  interest,"  Abraham  Lincoln  appeared  as  counsel  for 
the  railroad  company. 

In  1866  and  1867,  Congress  passed  acts  authorizing  the  con- 
structing of  a  new  bridge  and  the  removal  of  the  old  one. 
The  Phcenix  Bridge  Company  was  given  the  contract  for 
the  superstructure  and  in  1872  the  bridge  was  opened  for 
traffic.  This  bridge  was  strengthened  in  1891  to  meet  the 
requirements  of  the  increased  traffic  and  in  1894  an  en- 
tirely new  superstructure  and  partly  new  masonry  were  author- 
ized, and  the  necessary  appropriation  made  by  Congress  for  the 
construction.  Mr.  Ralph  Modjcski  was  appointed  Chief  Engineer, 
tenders  for  the  work  were  received  on  Aug.  13,  1895,  at  Rock  Isl- 
and Arsenal,  by  Col.  A.  R.  Buffington  commanding,  and  the 
contract  subsequently  awarded  to  the  Phcenix  Bridge  Company. 

The  new  bridge  has  two  shore  spans  of  196  feet  6  inches  and 
101  feet  respectively,  five  fixed  river  spans  of  256  feet  6+  inches, 
230  feet  1  inch,  319  feet  10|  inches,  320  feet  H 'inches,  and  260 
feet  41  inches,  and  one  draw  span  of  366  feet  9f  inches,  making 
a  total  length  of  1,841  feet  3|  inches.  It  is  double-decked,  the 
upper  deck  carrying  two  railroad  tracks  and  the  lower  deck  being 
devoted  to  a  roadway  with  two  street-car  tracks  between  the 
trusses  and  two  walks  for  foot  passengers  outside  the  trusses. 
The  trusses  are  39  feet  centers  and  the  total  width  over  the  side- 
walks is  45  feet.  The  trusses  are  calculated  to  carry  a  total  mov- 
ing load  of  11,360  pounds  per  lineal  toot,  of  which  8,000  pounds 
are  on  the  railway  floor  and  3,360  pounds  on  the  roadway  floor. 
The  solid  corrugated  steel  railway  floor,  together  with  the  guard 
angles  and  rail  plates,  weigh  about  940  pounds  per  lineal  foot  of 
the  bridge.  The  draw  span,  which  weighs  approximately 
2,500,000  pounds,  is  one  of  the  heavie.st  ever  built. 

The  operating  machinery  of  the  draw  was  furnished  by  Geo.  P. 
Nichols  &  Bro.,  Chicago,  and  is  of  unusual  construction.  It  may 
be  considered  under  four  different  headings. 

THE  SWINGING  MACHINERY  PROPER. 

The  rack  attached  to  the  tread  on  the"  center  pier  instead  of 
having  teeth  of  the  usual  form  is  made  of  steel  with  sprockets. 
On  each  side  of  the  drum  is  a  vertical  shaft,  supported  by  brack- 
ets, on  the  lower  end  on  which  are  cast-steel  sprocket  wheels 
corresponding  in  pitch  with  that  of  the  rack,  which  is  13  inches. 
These  sprocket  wheels  carry  an  endless  chain  with  links  of  13 
inches  pitch  that  engage  the  sprockets  on  the  rack.  On  the  up- 
per end  of  these  two  vertical  shafts  are  other  sprocket  wheels 
connected  by  chain  to  vertical  driving  shafts  which  rise  up  to  the 
floor  of  the  machinery -room.  An  interesting  feature  of  this  part 
of  the  construction  is  the  fact  that  all  these  vertical  shafts  are  run 
on  ball  step  bearings.  On  the  upper  end  of  these  main  vertical 
shafts  and  on  a  level  with  the  machinery  room  floor  are  gears, 
one  looking  up  the  other  looking  down,  the  two  being  connected 
through  pinions  with  a  horizontal  cross-shaft  divided  in  the  cen- 
ter, where  an  equalizing  gear  is  attached.  By  means  of  a  train  of 
of  gears  a  50  horse-power  electric  motor  is  connected  with  the 
shaft,  thereby  transmitting  the  power  from  the  motor  to  the  rack 
on  the  masonry. 

RAIL  LOCK.S. 

On  the  ends  of  the  railway  track  on  the  draw  is  a  system  of 
rail  locks  consisting  of  heavy  steel  slides  fitted  to  the  outside  of 
each  rail  and  held  in  position  by  guides  so  that  they  may  be  run 
out  or  be  withdrawn.  When  in  the  locked  position  they  connect 
the  ends  of  the  rails  on  the  draw  with  those  on  the  fixed  span, 
so  that  the  wheels  of  the  train  will  pass  over  the  intervening  gap 
on  these  latches,  thereby  eliminating  any  jar,  as  a  continuous 
track  is  presented  to  the  wheels.  These  latches  are  set  and  with- 
drawn by  means  of  a  pneumatic  cylinder  near  each  end  of  the 
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Diagram  of  End  Jack  Mechanism  of  tlie  Rocl<   Island   Bridge. 


draw,  each  connecting  by  a  system  of  rods  to  all  four  latches  at 
its  end  of  the  draw.  The  two  cylinders  are  controlled  simul- 
taneously. 

THE  END  JACKS. 

The  jacks  themselves  are  the  semi-toggle  type  consisting  of 
two  pairs  of  bars  attached  to  each  end  of  the  end  beams  direct!}' 
under  the  corners  of  the  bridge.  These  are  connected  with  the 
end  beams  by  pins,  while  on  the  lower  end  are  rollers  which 
bear  on  bearing  plites  on  the^abutments.  By  means  of  a  pneu- 
matic cylinder  and  connecting  struts  these  jacks  are  forced  to  a 
vertical  position  when  the  bridge  is  closed  and  are  drawn  in  so 


locked,  is  released.  The  movement  of  this  latter  lever  unlocks 
the  motor  controller  lever,  which  now  being  free  can  be  moved 
for  operating  the  bridge.  Thi^  system  makes  it  impossible  for  the 
operator  to  swing  the  bridge  until  first  the  rail  lock  and  then  the 
end  jacks  have  been  released,  the  indicator  above  referred  to  an- 
nouncing to  the  operator  that  these  various  devices  have  gone 
through  their  movements.  Inside  the  machinery-house  is  a  com- 
pressor driven  by  an  electric  motor  and  in  the  attic  above  the 
machiner3--room  are  two  steel  reservoirs  of  a  combined  capacity 
of  200  cubic  feet,  from  which  air  is  drawn  to  operate  the  various 
devices  referred  to.  A  uniform  pressure  of  120  pounds  is  main- 
tained automatically  by  the 
pump. 

The  electric  current  for  swing- 
ing the  bridge  is  furnished  from 
the  power  station  of  the  Tri  City 
Riilway  Company,  whose  wires 
pass  directly  over  a  support  on 
the  bridge,  also  from  the  People's 
Power  Company,  of  Moline, 
whose  wires  are  brought  up  to 
the  same  support  on  the  bridge. 
By  means  of  a  system  of  rings 
and  brushes  current  is  taken  over 
these  wires  and  brought  up  to 
the  switchboard  in  the  machin- 
ery-room, where  a  double  thro%v- 
switch  is  placed  so  that  the  motor 
may  be  eonnected  either  with 
the  railway  wires  or  those  of  the 
People's  Power  Company. 


The  New  Rock  Island  Bridge. 

88  to  release  the  bridge  when  it  is  to  be  opened.    The   principle 
of  the  construction  is  shown  in  the  diagram  given  herewith. 

THE  INTERLOCKING   AND  CONTROLLING  SYSTEM. 

A  flail  signal  is  placed  on  each  of  the  fixed  spans  within  a  few 
feet  of  tlie  ends  of  the  draw  which  nominally  stand  at  danger. 
Connected  to  each  of  the  jacks  and  rail  locks  are  electric  switch 
boxes  from  which  wires  run  to  an  indicator  in  the  machinery- 
room.  When  any  one  or  all  of  the  jacks  or  rail  rocks  are  in  a 
closed  position  a  red  lamp  is  lighted  in  the  indicator,  one  lamp 
for  each  jack  or  lock,  and  when  they  are  released  for  the  bridge 
to  swing  a  white  lamp  is  lighted,  replacing  the  red.  By  a  com- 
bination of  electric  connections,  the  man  in  charge  of  the  draw 
can  set  the  signal  to  safety  only  when  the  heavy  jack  and  locks 
are  set.  Thus,  if  for  any  reason  the  bridge  is  not  properly  locked 
the  engineer  cannot  receive  his  signal  to  enter  upon  the  draw. 

CONTROLLING  DEVICE. 

In  the  front  end  of  the  maihinery-room,  in  a  bay  window  from 
which  the  operator  can  see  the  tracks  and  the  river,  is  placed  a 
controller  consisting  of  four  levers.  The  first  one  to  the  right 
operates  a  band  brake  applied  to  the  machinery.  The  second 
lever  controls  the  rail  locks  and  can  be  moved  at  will.  This  being 
thrown   forward,  the  lever  controlling  the  end  jacks,  previously 


Compressed  Air  in  Shops. 

In  the  last  month  three  valu- 
able   papers    ou    compressed    air 
have  come   to  our  desk.    One  of 
these  was   presented    by  Mr.   J. 
Davis    Harnett,     of    the  Grand  Trunk  Railway,  to   the  Canadian 
Society  of  Civil  Engineers;  another   valuable  contribution  to  the 
literature  ou   the  subject  is  the  paper  by  Mr.  Curtis  W.  Shields 
before  the  New  York  Railroad  Club:  and  the  third   paper  was  pre- 
sented to  the  Western  Railway  Club  by  Mr.  J.  H.  McConnel),  of  the 
Union   Pacific.    We  regret  that  the  demands  ou  our  space  this 
month  do  not  admit  of  a  full  synopsis  of  these  papers;  asitis,  we 
will  refer  briefly  to  them,  and  our  readers  who   want  complete 
copies  can  obtain  them  from   the  secretaries  of  the  societies  men- 
tioned. 

Mr.  Harnett  goes  into  the  subject  at  considerable  length.  On  the 
question  of  efficiency  he  says; 

The  author  does  not  intend  to  say  that  air,  for  continuous  work 
in  plate  tlanging,  or  for  high  pressures  in  stamping  and  forging,  is  a 
more  economical  transmitter  of  power  than  water,  or  that  pipes, 
air  engines  and  motors  are  better  or  cheaper  than  wires  and  elec- 
tric motors,  or  independent  air-driven  tools  than  steam  applied 
through  shafting  and  belts  to  a  compact  group  of  machine  tools, 
but  he  is  of  che  opinion  that  if  many  widel}'  scattered,  different  and 
intermittent  operations  are  to  be  performed;  if  a  cold  climate  has 
to  be  fought;  if  the  technical  skill  and  knowledge  of  the  work- 
man employed  is  limited;  and  if  the  special  and  portable  tools 
are  more  or  less  of  home  design  and  manufacture  to  suit  the  par- 
ticular and  limiting  conditions  of  their  use,  then  air  has  efficiency, 
economy  and  a  wide  field  of  usefulness. 

After  discussing  various  types  of  compressors  he  has  the  follow- 
ing to  say  aoout  storage  and  pipes  ; 
The  shop  piping  or  main  for  ordinary  pressures  (80  to  100  pounds, 
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should  not  be  less  than  Ifj  inches  diameter,  the  larger  the  better. 
The  author  having  4-inch  pipe  to  spare  on  hand,  used  it  with  great 
satisfaction,  as  it  gave  ample  storage  and  little  friction.  Very 
slight  provision  is  required  for  drainage.  The  main  is  best  carried 
on  the  top  of  the  roof  tie-beam,  and  from  the  first  should  be  liberally 
supplied  with  short  branches  and  outlet  valves,  at  least  one  to 
every  18  or  20  feet,  with  screwed  ends  to  fit  the  union  nuts  of 
the  flexible  hose,  the  hose  for  hand  tools  and  hoists  varying  from 
%  to  Ja  inch  diameter.  Cords  from  the  outlet  valve  lever 
run  down  to  within  seven  feet  of  the  floor,  controlling  the  position 
of  the  valve.  Reservoir  storage  has  to  be  proportionately,  the 
larger  the  more  intermittent  the  work  done.  The  pipes  and  reser- 
voir together  should  be  capable  of  holding  the  total  delivery  of  the 
compressor  (working  at  normal  speed)  for  half  an  hour,  which  is 
far  cheaper  than  providing  an  excessively  larste  size  compressor, 
cheaper  not  only  in  first  cost  but  in  daily  working.  This  refers  to 
steam-power  compressors. 

Mr.  Barnett  then  shows  how  great  is  the  saving  in  labor  by  the 
use  of  compressed-air  appliances,  and  proceeds  to  discuss  rotary  and 
reciprocating  piston  motors.  He  considers  that  while  the  use  of 
rotary  motors  has  been  stimulated  by  the  introduction  of  air,  little 
advance  has  been  made  in  their  design.  They  are  wasteful  of  air 
but  their  convenience  retains  them  in  use.  He  uses  portable  double 
acting  vertical  engines,  with  cylinders  3}^  by  6  inches,  running  at 
225  revolutions.    He  reheats  the  air  as  follows  : 

Just  before  it  enters  the  valve  chest,  it  is  passed  through  a  30- 
inch  length  of  thin  copper  pipe,  I'li  inch  outside  diameter,  bent  into 
a  four-turn  truncated  coil,  barely  S'X  inches  diameter  at  base  and 
2Y  inches  diameter  at  top,  contained  in  a  tin  lanp  12  inches  long, 
by  3>2  inches  diameter  at  bottom  and  l}.j  inches  diameter  at  top. 
The  lamp  cistern  carries  a  double  "  B"  burner,  using  two  Jp-inch 
flat  wicks,  and  burns  an  imperial  pint  of  common  coal  oil  each  30 
hours.  No  glass  chimney  is  required,  and  the  flames  come  close  to 
inside  of  coil.  This  lamp  it  bolted  on  close  to  and  parallel  with  the 
cylinder,  and  is  cheap,  neat  and  inconspicuous,  working  satisfac- 
torily, even  when  the  engine  is  set  at  an  angle  of  15  or  20  degrees 
out  of  vertical. 

The  paper  by  Mr.  Shields  is  devoted  largely  to  a  cousideration  of 
the  economical  compression  of  air.  The  losses  due  to  heating 
during  compression,  to  clearance  in  the  cylinders,  and  to  friction 
in  the  compressor  are  all  discussed  at  length,  and  the  methods  by 
which  these  losses  are  reduced  to  a  minimum  in  the  modern  first- 
class  compressor  are  pointed  out.  Diagrams  of  isdlbermal  and 
adiabatic  compression  are  given,  also  curves  of  volumes,  pressures 
and  temperatures;  tables  of  temperatures  and  heat  losses  in  com- 
pression carried  to  various  pressures;  tables  of  air  used  in  motors 
per  indicated  horse  power,  and  much  other  valuable  data  of  a  simi- 
lar character.  Various  authorities  are  quoted  on  the  cost  of  com 
pressing  air,  reheating  and  other  features  of  good  practice.  The 
cost  of  1,000  cubic  feet  of  free  air  compressed  to  100  pounds  (gage 
pressure)  is  given  as5  cents,  including  all  charges  and  with  coal  at 
§1  per  ton.  Reheating  is  considered  of  great  importance  where 
motors  are  used  continuously  for  any  length  of  time,  and  a  horse 
power  at  the  reheater  can  be  obtained  for  one-eighth  the  fuel  re- 
quired for  a  horsepower  at  the  compressor.  The  advantages  of 
multiple-stage  compression  are  elucidated,  and  the  paper  closes 
with  a  quotation  from  the  practice  of  Mr.  McConnell,  in  the  Union 
Pacific  shops,  showing  the  saving  per  day  in  labor  at  various  points 
in  the  shops  where  air  is  used. 

Mr.  McConnell's  paper  comes  to  us  just  as  we  go  to  press,  and  in 
terse  language  gives  many  valuable  hints  on  the  application  of  air. 
Lifts,  jacks,  drills,  staybolt  cutters,  and  many  other  devices  are 
mentioned;  also  the  use  of  air  tor  driving  emery  wheels,  for  blow- 
ing out  cylinder  passages,  for  moving  locomotives  between  the 
erecting  shop  and  roundhouse  by  charging  their  boilers  with  air 
for  driving  scrap  shears,  for  stamping  in  the  tin  shops,  for  the 
blast  of  portable  forges,  for  operating  portable  engines,  for  raising 
sand  in  the  sand-houses,  for  kindling  locomotive  fires,  for  the  blast 
for  fires  in  the  blacksmith  shop,  etc.,  etc.  These  are  all  touched 
on  and  enough  said  about  them  to  show  how  the  applications  can 
be  made  by  those  who  desire  to  extend  the  use  of  air  in  their  own 
shops. 


Powerful  Compound  Locomotives  for  the  Northern  Pacific 
Railway. 


The  Street  Railway  Review  of  Chicago  will  on  January  1,  1897, 
begin  the  publication  of  a  foreign  edition  which  for  the  present 
will  appear  quarterly.  The  interest  now  manifested  in  other 
countries  in  the  vae  of  electricity  for  street  railway  work  is  the 
immediate  occasion  for  this  step,  as  it  is  believed  that  the  develop- 
ment of  that  industry  in  the  United  States,  and  the  experience 
gained  here,  should  prove  valuable  abroad,  and  should  predispose 
managers  and  engineers  to  favor  Anverican  methods,  systems 
and  special  devices.  This  is  a  reasonable  expectation,  and  we 
wish  our  contemporary  success  in  its  new  venture,  and  American 
manufacturers  an  influx  of  foreign  orders  as  a  result  of  it. 


The  Schenectady  Locomotive  Works  are  building  for  the  North- 
ern Pacific  Railway  Company  four  Mastodon  or  12-wheel  com- 
pound locomotives,  which  will  be  the  most  powerful  engines  of 
this  type  ever  constructed. 

The  engines  are  of  the  Schenectady  two-cylinder  compound 
type,  the  high-pressure  cylinder  being  33  inches  and  the  low- 
pressure  34  inches  in  diameter,  with  a  stroke  of  30  inches.  The 
cylinders  are  fitted  with  the  new  intercepting  valve,  designed  by 
the  Schenectady  Locomotive  Works,  which  enables  the  engine  to 
be  operated  as  simple  or  compound  at  will,  this  device  now  being 
in  very  successful  use. 

The  weight  of  the  engine  will  be  about  180,000  pounds,  with 
148,000  pounds  on  drivers.  The  driving-wheel  centers  are  of  cast 
steel,  48  inches  in  diameter,  which  with  3|-inch  tires  makes  the 
diameter  of  drivers  5-')  inches. 

The  boiler  is  of  the  extended  wagon-top  type,  72  inches  in 
diameter  at  the  front  end,  hasa  larger  heating  surface  than  ever 
used  in  locomotive  practice,  and  is  built  to  carry  a  working  pres- 
sure of  300  pounds^ 

Discipline  Without  Suspension. 

In  an  excellent  paper  on  discipline  Mr.  H.  S.  Mitchell,  Division 
Superintendent  of  the  Kansas  City, Fort  Scott  &  Memphis  Railway 
says  that  when  discipline  without  suspension  was  first  tried  on 
his  road  he  was  doubtful  of  the  efficacy  of  the  system  in  dealing 
with  men  who  take  no  pride  m  their  work.  He  found  afterward 
that  it  was  just  this  class  of  men  on  whom  the  discipline  had  the 
greatest  effect .  He  says:  "But  how  about  the  man  who  is  gen- 
erally careless,  who  does  not  take  pride  in  his  work?  It  was  on 
this  very  point  that  I  was  doubtful  myself,  and  when  the  circular 
to  Memphis  employees  announcing  the  change  of  discipline  was 
being  prepared,  I  urged  the  insertion  of  the  following  clause: 
'Suspensions  will  be  imposed  when  the  head  of  the  department 
deems  disciplining  by  marks  unsuitable  to  the  case  or  to  the  in- 
dividual.' But  with  the  experience  I  have  since  had,  I  am  per- 
fectly willing  to  surrender  this  reservation,  believing  now  that 
uspensioDS  are  not  necessary  to  effect  proper  discipline  among, 
even  second-rate  men.  In  fact  it  is  this  class  that  seem  to  take 
the  matter  most  seriously,  evidently  looking  upon'  it  as  a  scheme 
of  their  superiors  to  get  rid  of  them.  They,  of  course,  regarded  sus- 
pension as  an  undesirable  thing,  but  entertained  the  idea  that, 
having  undergone  a  suspension,  they  were  thereby  purged  of  all 
guilt  and  entitled  to  a  fresh  start.  They  now  realize  that  while  they 
escape  suspensions,  the  offenses  that  were  formerly  punished  in 
that  way  are  treasured  against  them,  and  that  eventually  each 
offence,  treated  so  indulgently  at  the  time  of  its  commission,  will 
contribute  in  a  measure  to  causing  their  dismissal.  They  dis- 
cover that  trivial  offenses,  never  considered  sufficient  to  warrant 
suspension,  are  now  recorded  and  are  liable  to  prove  the  straw 
that  breaks  the  camel's  back.  Perhaps  in  no  other  particular  is 
the  advantage  of  the  new  system  so  pronounced  as  in  the  matter  of 
disciplining  for  small  irregularities,  and  as  a  result  we  observe  a 
marked  decrease  in  the  number  of  slight,  but  vexatious,  blunders. 
Another  desirable  feature  is  the  opportunity  afforded  an  officer  to 
reverse  or  amend  his  ruling  in  particular  cases,  if.  after  the  lapse 
of  time,  he  finds  that  he  has  erred,  or  that  evidence  not  obtain- 
able at  the  time  of  the  original  investigation  places  the  matter  in 
a  different  light." 


One  of  the  elevators  in  the  American  Tract  Society's  33-story 
building  in  New  York  City,  one  day  last  month  dropped  140  feet 
at  a  speed  just  too  slow  to  throw  the  safety  clutches  into  action. 
The  elevators  are  on  the  high-pressure  system  and  have  given 
considerable  trouble.  They  have  a  total  lift  of  267  feet  7  inches, 
and  a  speed  of  700  feet  per  minute.  The  trouble  with  the  high- 
pressure  system  is  said  to  be  that  the  small  volume  of  water  re- 
quired for  the  work  makes  fir;e  regulation  very  difficult  and  the 
new  valves  designed  for  the  system  have  not  worked  as  well  as 
expected.  The  immediate  cause  of  the  accident  was  the  blowing 
out  of  packing  by  which  the  water  was  allowed  to  rush  out  of  the 
cylinder.  The  elevators  are  to  be  altered  over  to  the  low-pressure 
system. 
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There  appeared  in  our  columns  last  month  an  abstract  of  a 
comparison  between  steel-tired  and  cast-iron  wheels,  presented 
recently  to  the  Southern  and  Southwestern  Railway  Club.  By 
that  comparison  the  steel-tired  wheel  was  shown  to  be  much  less 
economical  than  its  competitor.  There  is  no  doubt  that  for  many 
kinds  of  service  the  cast-iron  wheel  is  the  cheaper  of  the  two,  but  it 
is  a  question  if  the  difference  is  alwaj's  as  great  as  the  figures  given 
in  the  comparison  referred  to  would  indicate.  To  make  a  compar- 
ison upon  the  mileages  guaranteed  the  respective  wheels  is  not  so 
accurate  a  method  as  if  the  actual  average  mileages  are  taken,  un- 
less it  can  be  shown  that  the  guaranteed  and  actual  mileages  bear 
the  same  ratio  to  each  other.  There  are  those  who  believe  that  the 
actual  mileages  of  the  steel-tired  wheels  exceed  their  guarantees 
to  a  greater  degree  than  do  cast-iron  wheels.  There  is  also  the 
number  of  wheels  discarded  because  of  flat  spots  or  other  defects 
to  be  considered,  and  which  does  not  seem  to  have  been  taken 
into  account  in  the  paper  mentioned.  The  question  of  safety 
is  also  an  important  one,  and  while  the  high-grade  cast- 
iron  wheel  is  a  product  that  does  credit  to  the  foundry- 
man,  and  is  remarkable  for  its  freedom  from  fracture  in 
service,  there  are  positions  in  which  railroad  men  are  loath  to 
trust  it.  In  heavy  fast  passenger  service  the  coaches  will  be 
found  to  be  carried  upon  steel-tired  wheels,  even  if  the  cast-iron 
wheels  are  used  under  other  coaches  on  the  same  road.  The  truck 
wheels  of  fast  passenger  engines  are  steel  tired.  Freight  engines 
may  have  cast-iron  truck  wheels  when  the  leading  trucks  have 
four  wheels,  but  if  the  engine  is  of  the  Mogul  type  a  steel-tired 
wheel  is  often  substituted.  Other  cases  might  be  cited,  but  these 
are  suflBcient  to  show  that  reliable  as  is  the  cast-iron  wheel  when 
properly  made,  the  steel-tired  wheel  is  considered  preferable 
under  conditions  that  are  unusually  severe.  We  are  of  the 
opinion  that  if  accurate  statistics  on  the  safety  and  service 
of  the  two  types  are  collected  for  various  classes  of  service,  in- 
stead of  lumping  them  all  together,  the  results  will  show  that 
railroads  have  good  reason  to  use  steel-tired  wheels  in  some 
classes  of  service,  and  that  there  is  a  wide  field  of  usefulness  for 
both  types  of  wheels. 


An  important  movement  having  for  its  purpose  the  establish- 
ment of  standara  60,000-pound  box  car,  into  which  shall  be  incor- 
porated all  the  Master  Car  Builders'  standards  and  recommended 
practices,  has  been  inaugurated  by  the  Ohio  Falls  Car  Manufac- 
turing Company,  of  Jeffersonville,  Ind.  That  company  does  not 
expect  that  this  movement  will  change  the  standards  of  large 
systems,  but  it  maybe  instrumental  in  bringing  about  a  uniform- 
ity in  the  freight  car  equipment  that  is  hereafter  to  be  required 
by  smaller  roads  and  private  companies,  who  wholly  or  in  part 
accept  the  specifications  of  the  builder.  Such  a  result  is  well 
worthy  the  hearty  co-operation  of  every  railroad  company  and  of 
Master  Car  Builders  and  foremen,  as  every  shop  must  repair  these 
cars,  and  they  should  welcome  any  progress  toward  simplifying 
their  present  diversity.  The  other  car  building  firms  throughout  the 
country  have  been  invited  to  join  in  the  movement  and  to  signify 
their  preferences  in  the  following  dimensions  of  the  proposed 
standard:  Length,  width  and  height,  in  the  clear  inside;  door 
opening;  center  to  center  of  body  bolsters;  section  of  each  sill,  end 
sill  and  plate ;  height  of  lining  ;  diameter  and  ends  of  truss  rods  ; 
wheel  spread  ;  section  and  set  of  each  arch  and  tie  bar  :  diameter 
of  column  and  oil  box   bolts. 

The  originators  of  this  plan  believe  that  this  movement  will  re- 
sult in  creating  a  uniformity  among  the  contract  car  works, 
primarily  of  the  parts  mentioned,  and  later  of  many  of  the  less 
essential  parts,  as  well  as  of  the  details  of  fruit,  coal,  stock  and 
flat  cars.  The  standard  can  be  kept  up  to  date  by  incorporating 
all  standards  as  successively  adopted  or  recommended  by  the 
Master  Car  Builders'  Association  or  by  the  united  judgment  of 
the  manufacturers.  The  plan  is  to  be  commended,  and  we  think 
it  would  be  a  fortunate  thing  for  the  railroads  of  this  country  if 
it  should  ultimately  result  in  a  standard  design  in  which  each 
and  every  detail  is  included  and  which  would  be  followed  by 
more  than  the  small  roads.  The  large  roads  should  be  interested  in 
this  movement  by  reason  of   the  prospective   reduction  of  the 
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diversity  tliat  now  exists  ;  and  if  the  movement  succeeds  their 
passive  interest  may  turn  to  an  active  one  and  tliey  may 
be  induced  to  join  it.  They  have  frequently  been  urged  to 
take  steps  themselves  toward  the  adoption  of  a  standard  car, 
but  as  yet  have  failed  to  do  so.  In  fact,  they  have  never  seriously 
entertained  the  matter,  and  so  we  have  in  the  country  a  million 
and  a  quarter  of  cars  of  thousands  of  different  designs,  few  of 
them  conSned  to  any  one  losality,  and  some  of  nearly  every  de- 
sign, ultimately  passing  through  avery  repair  shop  in  the  land- 
There  is  no  necessity  for  so  many  designs,  particularly  in  the  cars 
that  are  extensively  interchanged,  and  if  wisely  designed  stand- 
ard cars  are  once  thoroughly  established  their  adoption  ought  to 
extend  rapidly.  The  movement  inaugurated  by  the  Ohio  Falls 
Car  Manufacturing  Company  is  deserving  of  hearty  support. 


DEFECTS  AND  IMPROVE  MENTS  IN  LOCOMOTIVES. 

III. 

In  our  September  number  this  subject  was  partially  discussed 
with  an  announcement  that  its  consideration  would  be  resumed 
in  a  future  number.  The  sources  of  waste  which  were  then 
pointed  out  were  imperfect  combustion,  due  in  part  to  bad  firing; 
detects  in  grates  and  small  fireboxes,  and  to  the  excessive  tem- 
perature of  the  escaping  chimney  gases  and  the  heat  in  the  ex- 
haust steam.  The  remedies  which  were  then  suggested  were  the 
improvement  of  firemen,  larger  fireboxes  and  grates,  variable 
grates  in  which  the  live  and  dead  portions  could  be  varied  at 
pleasure  and  devices  which  would  bring  about  a  more  intimate 
contact  of  air  with  the  fuel  to  be  burned,  feed-water  heaters  and 
steam  superheaters.  Down-draft  grates  were  also  proposed  as 
worthy  of  investigation. 

The  great  deficiency  in  most  of  our  large  locomotives  of  the 
present  day  is  in  the  size  cf  their  fireboxes.  With  our  bar  frames 
3  or  4  inches  wide,  if  the  firebox  is  placed  between  the  frames,  the 
width  of  the  grate  cannot  exceed  about  35^  inches.  If  the  firebox 
is  placed  above  the  frames  the  grate  may  be  about  8  inches  wider, 
but  the  depth  over  it  must  be  considerably  reduced.  The  Wooten 
type  of  firebox,  which  is  placed  entirely  above  the  driving  wheels, 
can  then  be  made  as  wide  as  the  widest  part  of  the  engine,  but  it 
must  then  be  very  much  reduced  in  depth.  This  is  in  a  measure 
compensated  for,  in  some  cases,  by  making  it  long  and  using  a 
bridge  wall  and  thus  forming  a  combustion  chamber  at  the  front 
end.  Still  the  fact  remains  that  the  fire,  in  this  kind  of  firebox, 
and  in  less  degree  in  the  so-called  "toboggan"  form,  which  is 
above  the  frames,  is  brought  comparatively  near  to  the  crown- 
sheet.  Now,  in  any  fire,  but  especially  one  which  is  burned  as 
rapidly  as  that  in  a  locomotive  grate  is,  it  is  very  important  that 
the  process  of  combustion  should  be  as  near  completed  as  possible 
before  the  flame  or  gases  come  in  contact  with  the  heating  sur- 
faces. Such  contact  undoubtedly  partially  arrests  combustion. 
Plenty  of  room  in  the  firebox,  especially  above  the  grate,  is,  there- 
fore, regarded  as  a  matter  of  much  importance,  and  as  promotive 
of  good  combustion. 

Twenty-five  or  thirty  years  ago  the  standard  passenger  engine 
in  this  country  weighed  about  30  tons,  and  had  about  15  square 
feet  of  grate  and  about  800  square  feet  of  heating  surface.  Now 
our  passenger  engines,  many  of  them,  are  of  double  that  weight, 
and  have  twice  that  amount  of  grate  and  heating  surface,  and 
the  average  speed  of  trains  has  been  increased  about  50  per  cent, 
and  their  weight  doubled.  To  haul  twice  the  weight  at  a  given 
speed  will  require  double  as  much  steam  and  at  a  speed  50  per 
cent,  greater,  the  train  resistance  will  be  increased  about  one- 
third.  Now,  if  the  old  30-ton  engines  burned  24  pounds  of  coal 
per  minute  to  haul  their  trains  at  30  miles  per  hour,  the  big  en- 
gines should  burn  twice  as  much,  or  48  pounds,  to  haul  a  train  of 
double  the  weight.  If,  besides,  the  speed  is  increased  .50  per 
cent.,  the  quantity  of  steam  consumed  in  a  given  time  would  be 
in  the  same  proportion,  which  would  require  a  consumption 
of  coal  of  73  pounds  per  minute,  and  as  the  train  resistance 
would  then  be  one-third  greater  at  the  increased  speed,  we 
would  have  a  total  consumption  of  96  pounds  of  coal  per 
minute.  That  is,  with  ^double  the  grate  and  heating  sur- 
face,   we     must     burn     four     times     the     quantity    of    coal 


in  a  given  time  that  the  old  engines  did.  The  figures  are,  of 
course,  only  assumptions  and  are  used  merely  as  illustrations, 
but  they  will  explain,  what  has  often  been  remarked,  that  our 
modern  locomotives  do  not  do  the  amount  of  work  in  proportion 
to  their  size  that  the  old  engines  did  "  before  the  war."  In  other 
words,  the  locomotives  of  to-day  are  deficient  in  boiler  capacity. 
Now,  how  can  the  boiler  capacity  be  increased?  Obviously  the 
limitations  are  those  of  space  and  weight.  We  are  confined  in 
width  and  length  and  height,  and  the  weight  which  can  be  carried 
on  each  wheel  must  not  exceed  a  certain  amount.  The  problem 
IS  a  very  old  one,  and  the  ingenuity  of  designers  of  locomotives 
has  been  exercised  on  it  ever  since  the  latter  have  outgrown  their 
limitations.  The  plan,  which  seems  to  be  a  solution  of  the  diffi- 
culty—at least  in  the  case  of  passenger  engines— is  that  embodied 
in  the  "  Columbia"  typeof  engine,  in  which  the  driving-wheels  are 
all  placed  in  front  of  the  fire-box  and  the  overhanging  weight  of  the 
latter  is  carried  on  a  pair  of  small  trailing  wheels.  By  depressing 
the  frames  back  of  the  driving-wheels  and  carrying  them  below 
the  flrtbox,  it  can  be  made  of  a  reasonable  depth  or  height,  and 
of  any  width  desired.  But  if  the  wheels  are  large,  say  7  feet 
diameter,  even  if  they  are  placed  as  close  together  as  is  prac- 
ticable, the  boiler,  if  arranged  as  in  ordinary  locomotives,  must 
be  very  long  and  the  tubes  will  be  about  15  feet  in  length,  unless 
the  front  tube  sheet  is  set  back  farther  than  is  customary.  While 
long  tubes  would  have  the  advantage  that  they  would  facilitate 
the  use  of  the  method  of  heating  feed-water,  which  was  described 
in  our  preceding  article,  and  would  give  considerably  more  heat- 
ing surface,  their  greater  length  and  that  of  the  boiler  would  in- 
crease its  weight  very  materially  The  problem,  then,  is  how  to 
reduce  the  weight  either  of  the  boiler  or  other  parts  of  the  loco- 
motive so  that  its  total  weight  will  not  exceed  the  limits  to  which 
it  must  of  necessity  be  confined  ? 

We  are  thus  confronted  with  very  much  the  same  problem 
which  Ross  Winans  wrestled  with  in  the  early  days  of  the  Balti- 
more &  Ohio  Railroad,  when  he  first  began  to  build  eight- 
wheeled  coupled  engines  for  that  road,  which  had  very  sharp 
curves  and  heavy  grades.  His  "  camel "  engines  had  wheels  43 
inches  in  diameter,  and  a  total  wheel  base  of  11  feet  2i  inches. 
All  the  axles  run  in  front  of  the  firebox,  the  outside  width  of 
which  was  just  sufficient  to  allow  its  front  end  to  go  between 
the  back  pair  of  wheels.  The  boiler  had  103  tubes,  2A-incli  tubes 
14  feet  li  inches  long.  The  grate  was  7  feet  long  by  about  42 
inches  wide.  The  weight  of  engine  with  water  and  coal  is  given 
at  24  tons;  whether  long  or  short  ones  does  not  appear  in  the 
records  available.  The  diameter  of  boiler  was  46  inches.  The 
heating  surface  in  the  tubes  was  903  square  feet,  and  in  the 
firebox  86i,  or  a  total  of  989|  square  feet.  With  that  size  of 
boiler  and  weight  of  engine,  it  will  be  seen  that  it  was 
not  an  easy  problem  to  keep  the  weight  down  to  the  limita- 
tions to  which  they  were  then  confined.  The  top  of  the  fire- 
box was  therefore  made  to  slope  downward  from  the  point 
where  it  joined  the  waist  of  the  boiler  to  the  back,  and 
the  top  was  made  flat  and  stayed  with  ordinary  stay-bolts. 
It  is  doubtful  whether  any  locomotive  boUer  of  equal 
capacity  was  ever  made  which  weighed  so  little.  Unfortu- 
nately its  weight  is  not  now  known.  It  is  true  that  many 
of  them  exploded,  but  that  was  probably  owing  to  the  deficient 
staying  at  the  base  of  the  dome,  which  was  very  large,  and  lo- 
cated just  back  of  the  front  tube-sheet.  This  same  form  of  fire- 
box was  afterward  adopted  and  is  still  extensively  used  in  the 
Pennsylvania  Railroad,  although  no  new  engines  with  boilers  of 
that  form  are  now  built.  It  has  given  excellent  service,  and  by 
those  who  have  had  the  best  opportunities  of  learning  and  know- 
ing, the  writer  was  recently  told  that  there  was  no  boiler  on  the 
road  which  weighs  and  costs  so  little,  in  proportion  to  its  ca- 
pacity or  is  so  economical  to  maintain  or  has  given  better  service 
than  this.  Some  of  them  were  originally  made  too  small,  which 
was  not  a  detect  in  their  form,  but  in  their  proportions.  There 
can  be  no  doubt  that  a  very  material  saving  in  weight  can  be  ef- 
fected by  using  this  form  of  boiler. 

There  is  another  consideration  which  has  not  a  sufficient  amount 
of  attention  in  locomotive  designing,  which  is,    that   for   every 


334 


AMERICAN  ENGINEER,  CAR  BUILDER 


pound  of  weight  saved  in  the  other  parts  of  the  machine,  a  pound 
may  be  adiled  to  that  of  the  boiler.  The  substitution  of  steel 
and  wrought-iron  parts  for  those  heretofore  made  of  cast  iron 
has  made  a  very  great  economy  in  this  direction  possible,  and  it 
seems  certain  that  if  a  skillful  designer  should  carefully  go  over 
every  part  of  any  ordinary  locomotive  and  remove  all  unnecessary 
material  that  a  very  considerable  reduction  would  be  possible, 
without  any  diminution  in  strength,  and  possibly  by  some  intelli- 
gent design  in  some  cases  an  increase  in  strength.  The  use  of 
cast-steel  wheel  centers  reduces  their  weight  some  hundreds  of 
pounds,  and  if  some  genius  would  devise  a  method  of  counter- 
balancing the  pistons,  cross-heads,  etc., without  the  use  of  counter 
weights,  several  thousands  of  pounds  more  of  useless  weight 
could  be  dispensed  with. 

An  essential  requirement  in  locomotives  of  to-day  is  larger  fire- 
boxes and  greater  boiler  capacity.  The  plan  of  placing  the  driv- 
ing wheels  all  aliead  of  the  fire-box,  and  carrying  it  on  a  pair  of 
trailing  wheels,  enables  the  fire-box  to  be  increased  in  width  with- 
out material  diminution  in  depth.  The  old  discarded  and  dis- 
credited, but  nevertheless  efficient,  form  of  fire-box  described, will 
permit  of  a  very  material  diminution  in  weight  over  any  other 
form  in  use.  There  is  also  the  consideration  that  the  nearer  an 
apartment  approximates  in  plan  to  a  square  the  smaller  will  the 
walls  be  for  a  given  enclosed  area.  Thus  supposing  we  have  a  grate 
4  by  12  feet  the  length  of  the  enclosing  walls  would  be  32  feet  and 
the  enclosed  area  48  square  feet.  If  the  grate  was  8  by  8  feet  the 
enclosing  walls  would  have  the  same  length,  but  the  area  would  be 
64  square  feet  instead  of  48.  The  enclosing  walls  of  a  fire-box 
which  is  nearly  square,  will,  therefore,  weigh  less  for  a  given 
grate  area  than  they  would  if  the  grate  is  long  and  narrow.  This 
same  priu'-iple  applies  with  reference  to  the  cubical  contents  of  a 
fire-box — an  important  matter.  The  nearer  it  conforms  to  a  cube, 
that  is,  the  nearer  the  length,  breadth  and  height  are  alike,  the 
lighter  will  be  the  enclosing  walls  in  proportion  to  its  cubical 
contents. 

Of  course,' if  it  was  practicable  to  make  a  fire-box  spherical  in 
form,  it  would  be  the  lightest  possible  shape  that  could  be 
adopted.  It  will  be  seen,  then,  that  the  "  Columbia  "  plan  of  en- 
gine not  only  permits  the  fire-box  to  be  enlarged  laterally  and 
vertically,  but  it  may  at  the  same  time  be  made  lighter  for  a 
given  area  of  grate.  By  adopting  the  Winans'  or  camel  fire-box, 
with  the  "Columbia"  type  of  engine,  the  weight  which  overhangs 
behind  the  driving  axles  could  be  lightened,  or,  conversely,  its 
size  may  be  increased  without  adding  to  its  weight.  The  purpose 
of  this  article,  then,  is  to  call  attention  to  the  advantages  which 
are  inherent  in  the  "  Columbia  "  plan  of  engine  and  the  camel 
fire-box  or  something  similar  to  it. 

The  subject  of  this  .article  will  be  taken  up  again  in  a  future 
number. 


THE  PE0SPE0T8  FOE  ELEOTRIOITT  ON  STEAM  ROADS. 


In  discussmg  last  month  the  immediate  prospects  for  electricity 
on  steam  roads  we  referred  to  the  paper  on  the  subject  which 
had  been  presented  before  the  electrical  engineers  in  October 
and  the  discussion  which  took  place  thereon.  Mr.  Emery,  in  his 
paper  published  elsewhere  in  this  issue,  says  that  the  use  of  elec- 
tricity for  long-distance  traffic  is  feasible,  and  the  real  question 
is  whether  it  will  pay.  He  shows  that  in  city  and  suburban 
traffic  electricity  is  an  established  success  and  one  feature  of  it 
is  the  increased  travel  which  has  been  created  by  it.  In  long- 
distance traffic  he  holds  there  is  little  probability  of  increasing 
the  amount  of  travel  and  that  electricity  must  compete  with 
steam  on  the  basis  of  the  same  amount  of  business  for  both.  He 
further  believes  that  the  electric  locomotive  for  high  speeds  will 
eventually  resemble  the  steam  locomotive  more  than  it  does  now. 
In  his  opinion  it  will  be  advisable  to  moimt  the  motor  separately 
and  gear  it  to  a  shaft  from  which  the  power  will  be  transmitted 
to  the  driving  wheels  by  connecting  and  parallel  rods.  The  lead- 
ing truck  he  also  believes  will  be  needed  to  give  flexibility  and 
security  at  high  speeds. 

So  much  for  the  conditions  of  the  problem  and  the  tendencies 
in  electric-locomotive  construction.     He  then   proceeds  to  com- 


pare the  actual  figures  for  an  Eastern  trunk  line  with  a  possible 
electric  installation  to  handle  the  same  traffic.  The  first  item  of 
importance  in  many  of  the  discussions  on  this  subject  is  the 
saving  in  fuel,  but  he  shows  that  on  the  steam  road  the  fuel  bill 
is  only  10  per  cent,  of  the  total  expenses  and  that,  therefore,  if 
one-half  of  it  was  saved  the  actual  reduction  of  expenses  would  be 
only  5  per  cent.  As  an  actual  fact  this  saving  will  be  swallowed 
up  by  fixed  charges  and  an  additional  traffic  of  from  10  to  13f 
per  cent,  will  be  needed  to  wholly  meet  these  charges. 

In  the  discussion  which  followed,  these  figures  were  not  chal- 
lenged, but  there  appeared  to  linger  in  the  minds  of  several 
prominent  electricians  the  hope  that  if  electricity  did  not  pay  in 
dollars  and  cents  in  such  traffic  it  might  ultimately  succeed  be- 
cause of  other  advantages  accruing  from  its  use,  such  as  increased 
power  and  greater  speed  than  is  possible  with  the  steam  locomo- 
tive, and  the  possibility  of  more  successfully  operating  traffic  in 
small  units.  Now,  much  as  one  may  desire  to  see  electricity  a 
success  in  long-distance  traffic,  nothing  is  to  be  gained  by  glossing 
over  facts,  which  is  what  is  done  by  those  who  present  such  argu- 
ments. 

Take  the  question  of  the  weight  of  trains.  The  tendency  to- 
ward heavier  train  loads  is  one  of  the  characteristics  of  the  prog- 
ress being  made  toward  cheaper  transportation  on  steam  roads  to- 
day, and  it  is  based  on  sound  principles.  As  Mr.  Emery  shows, 
the  fuel  consumption  is  but  about  ten  per  cent,  of  the  operating 
expenses,  and  experience  shows  that  heavier  trains  in  general  re- 
duce the  other  operating  expenses,  such  as  wages,  etc.,  more  than 
they  increase  the  fuel  consumption.  Instead  of  undertaking  the 
long-distance  traffic  with  reduced  train  loads,  the  electrician 
should  in  most  cases  be  prepared  to  haul  heavier  trains  than  at 
present.  The  strenuous  efforts  now  being  made  by  railway 
managers  to  get  more  tonnage  in  each  car  and  moie  cars  in  each 
train  is  a  fact  the  significance  of  which  should  not  be  over- 
looked. 

As  to  the  increase  of  speed  possible  with  the  electric  motor,  it  is 
of  questionable  utility.  Increased  speed  always  means  increased 
cost,  and  there  seems  to  be  no  reason  why  this  should  not  apply 
equally  to  electricity  and  steam.  On  this  assumption,  it  is  rea- 
sonable to  suppose  that  the  increased  speed  is  not  wanted  for 
freight  service,  and  if  wanted  can  be  obtained  with  steam  as  readily 
as  electricity.  In  passenger  service  the  steam  locomotive  can 
attain  any  reasonable  speed,  and  the  enormous  velocities  claimed 
to  be  possible  with  electricity  would  call  for  such  large  expendi- 
tures for  brakes,  signals,  etc.,  as  to  render  the  speeds  impractic- 
able, particularly  if  the  slow-moving  freight  trains  are  to  be 
operated  on  the  same  line. 

Nor  does  the  claim  for  greater  power  in  the  electric  motor  seem 
well  founded.  If  the  weight  of  the  locomotive  can  be  increased, 
greater  power  can  be  obtained  with  steam.  Unless  it  can  be  shown 
that  for  a  given  weight  the  electric  locomotive  can  develop  more 
power  than  its  competitor,  the  greater  power  is  rot  available. 
The  experience  thus  far  gained  would  seem  to  indicate  that 
instead  of  weighing  less,  the  electric  motor  will  weigh  more  when 
it  carries  all  the  accessories  that  are  necessary  for  economical 
operation. 

It  is  matter  of  regret  that  any  prominent  electricians  can  be 
found  who  are  ready  to  defend  such  an  unmechanical  affair  as 
the  Heilmann  locomotive,  or  to  express  the  belief  that  some  good 
may  come  from  the  experiments  with  it,  as  was  done  in  the  dis- 
cussion referred  to.  The  motive  power  at  the  head  of  a  train  is 
fairly  satisfactory  when  it  consists  of  a  boiler  and  a  steam  engine, 
and  it  may  be  a  success  when  it  is  made  to  consist  of  an  electric 
motor,  but  when  it  carries  all  of  these  and  dynamos  in  addition 
it  is  doomed  to  failure. 

The  conclusion  seems  inevitable  that  electric  morive  power,  to 
be  successful  in  long-distance  travel,  must  be  superior  to  steam 
in  dollars  and  cents,  and  must  haul  trains  of  the  present,  or 
heavier,  weights  on  existing  schedules. 


The  idea  that  compressed  air  mixed  with  steam  in  the  cylinder- 
of  a  steam  engine  would  be  productive  of  economy  has  been  en 
dorsed  in  times  past  by  engineers  of  e:ainence.     Some  ground  for 
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this  belief  exists  in  the  Ifnown  fact  that  the  presence  of  the  air  in 
the  steam  decreases  the  amount  of  cylinder  condensation.  To 
find  the  exact  effect  of  such  a  mixture  upon  the  economy  of  an 
engine  tests  were  recently  undertaken  at  ^Stevens  Institute  (and 
published  in  the  Stevens  Indicator),  the  engine  used  for  the  pur- 
pose having  a  single  cylinder  7/,  inches  in  diameter  and  14  inches 
stroke,  running  from  200  to  228  revolutions  per  minute  and  cut- 
ting off  at  one-quarter  of  the  stroke.  The  tests  were  in  four 
series,  as  follows:  1st,  Tests  1  and  1.4,  using  steam  alom;  2d, 
Tests  2,  2A,  3  and  4,  using  air  and  steam,  the  air  at  a  tempera- 
ture of  70  degrees;  3d,  Tests  5,  6  and  7,  using  steam  and  air,  the  air 
being  heated  to  about  540  degrees  Fahr.,  corresponding  to  the  tem- 
perature of  adiabatic  compression;  4th,  Tests  8  and  9,  under  the 
same  conditions  as  5,  6  and  7,  except  that  the  air  orifice  was  en- 
larged to  twice  its  original  diameter.  The  steam-pressure  aver- 
aged about  90  pounds.  In  series  2  and  3  the  air  entered  the 
steam-jjipe  through  a  hole  ^  inch  in  diameter  and  in  series  4  the 
orifice  was  i  of  an  inch.  The  air  admitted  varied  from  U 
per  cent,  (by  weight)  of  the  steam  to  8*  per  cent.  The  indicated 
horse-power  averaged  about  20.  The  water  per  indicated  horse- 
power, without  air,  averaged  32  pounds.  When  air  was  used  it 
averaged  30.7  pounds.  The  best  results  gave  a  saving  of  about  7 
per  cent.,  but  this  is  almost  exactly  offset  by  the  power  required 
to  compress  the  air,  so  that  the  saving  per  net  horse-power  is  nil. 

Mr.   H.   T.  Woods  has  been  elected'  General  Manager  of  the 
Tabor  &  Northern  Railway. 


Mr.  W,  W.  Noble  has  been  appointed  Purchasing  Agent  of  the 
Huntington  &  Broad  Top  Railway,  vice  Mr.  S.  B.  Knight,  re- 
signed. 


Mr.  Joseph  S.  Harris  has  been  chosen  President  and  Mr.  Wil- 
liam R.  Taylor  Secretary  of  the  reorganized  Philadelphia  & 
Reading  Company. 

Mr.  George  Hafer  has  retired  from  the  presidency  of  the  Cin- 
cinnati, Lebanon  &  Northern,  and  is  succeeded  by  Mr.  Joseph 
Wood,  of  the  Pennsylvania  lines. 


Mr.  George  C.  Gorham,  of  Washington,  for  many  years  Secre- 
tary of  the  United  States  Senate,  has  been  elected  a  Vice-Presi- 
dent of  the  Northern  Pacific  Railroad. 


Mr.  W.  W.  Tomliuson  has  been  appointed  Chief  Engineer  of 
the  New  Orleans  &  Western,  with  headquarters  at  New  Orleans, 
Li.,  to  succeed  Mr.  C.  B.  Deason,  resigned. 

Mr.  J.  T.  Odell  has  resigned  as  Second  Vice-President  of  the 
New  England  Railroad,  so  that  he  can  devote  all  his  time  to  the 
Butler  &  Pittsburgh,  of  which  he  is  President. 


Mr.  Wm.  H.  Stocks  has  been  appointed  Division  Master  Me- 
chanic of  the  East  Iowa  Division  of  the  Chicago,  Rock  Island  & 
Pacific  Railway,  with  headquarters  at  Rock  Island. 

Mr.  Volney  T.  Malott,  of  Indianapolis,  Ind.,  has  been  appointed 
Receiver  of  the  Vandalia  system.  Mr.  Malott  is  Chairman  of  the 
Board  of  Directors  of  the  Chicago  &  Western  Indiana. 


Mr.  B.  A.  Denmark,  of  Savannah,  has  been  elected  President 
of  the  Southwestern  Railway,  to  succeed  the  lite  President  Bax- 
ter.   Mr.  Denmark  has  been  a  Director  of  the  Central  of  Georgia. 

The  Marietta  &  North  Georgia  road  has  been  reorganized  as  the 
Atlanta.  Knoxville  &  Northern,  and  Henry  K.  McHarg  has  been 
elected  President,  Mr.  Eugene  C.  Spaulding,  Vice-President,  with 
headquarteis  at  Atlanta,  and  Mr.  Joseph  McWilliams,  General 
Manager,  with  headquarters  in  the  same  city. 

Mr.  Jolin  M.  Egan  has  been  elected  Vice-President  of  the  Cen- 
tral Railroad  of  Georgia  and  will  have  his  headquarters  at 
Savanah,  Ga.  Mr.  Egan  has  occupied  many  important  railroad 
positions  wiih  ability,  among  them  the  Presidency  of  the  Chicago 
Great  Western,  and  in  tha'  position  he  was  the  Agent  of  the  Gen- 
eral Managers"  Association  at  Chicago  during  the  Debs  strike. 


Mr.  George  F.  Ely,  Secretary  and  Treasurer  of  the  Cleveland 
City  Forge  and  Iron  Company,  died  suddenly  on  Oct.  28.  Mr.  Ely 
beg,"ai  his  business  carter  in  the  office  of  his  father,  who  at  that 
time  was  Treasurer  of  the  Lake  Shore  road.  In  1864  he  entered 
the  firm  of  Coe,  Ely  &  Harman,  which  in  1871  was  incorporated 
as  the  Cleveland  City  Forge  and  Iron  Company.  At  the  time  of 
his  death  he  was  also  interested  in  several  other  manufacturing 
interests. 

The  promotion  of  Mr.  Atterbury  from  Fort  Wayne,  to  be  Super- 
intendent of  Motive  Power  at  Altoona  hag  led  to  several  other 
changes  in  the  Mechanical  Department  of  the  Pennsylvania  sys- 
tem. Mr.  Bernard  Fitzpatriek,  Master  Mechanic  of  the  Pennsyl- 
vania lines  at  Columbus,  O.,  has  been  appointed  Master  Me- 
chanic at  Fort  Wayne,  Ind.,  to  succeed  Mr.  Atterbury  ;  Mr. 
Thomas  F.  Butler,  Master  Mechanic,  at  Wellsvile,  O.,  has  been 
ransferred  to  Columbus,  O.,  to  succeed  Mr,  Fitzpatriek  ;  Mr. 
George  P.  Sweeley,  Master  Mechanic  at  Crestline,  O.,  has  been 
transferred  to  Wellsville,  O.,  and  Mr.  P.  F.  Smith,  Jr.,  Assist- 
ant Master  Mechanic,  of  the  Fort  Wayne  shops,  has  been  ap- 
pointed Master  Mechanic  at  Crestline,  O.,  to  succeed  Mr.  G.  P. 
Sweeley.  

Gen.  Joseph  T.  Torrence,  well  known  in  railroad  circles  through 
his  connection  with  the  Chicago  &  Western  Indiana  road  and 
through  the  part  he  took  in  track  elevation  in  Chicago,  died  in 
Chicago,10ct.  31,  in  the  fifty-fourth  year  of  his  age.  He  was  , 
born  in  Mercer  County,  Pennsylvania,  and  was  early  thrown  on 
his  own  resources.  He  was  working  as  foreman  in  the  Briar  Hill 
iron  furnaces  at  the  opening  of  the  war,  which  position  he  re- 
signed to  enlist  in  the  army.  After  his  return  from  the  war  he 
took  charge  of  iron  furnaces  in  Pennsylvania  and  in  1869  went 
to  Chicago  as  Manager  of  what  is  now  the  Union  Works  of  the 
Illinois  Steel  Company.  From  that  time  on  he  was  interested  in 
many  iron  plants  in  the  vicinity  ol  Chicago.  He  also  in  the  early 
eighties  took  the  presidency  of  the  Chicago  &  Western  Indiana 
and  helped  to  build  up  that  line.  He  was  also  one  of  the  promoters 
of  the  Chicago  &  Calumet  Terminal  Railway.  In  recent  years  his 
magnificent  scheme  to  construct  an  immense  elevated  terminal 
system  for  all  the  roads  entering  Chicago  from  the  south  brought 
him  more  prominently  before  the  public  than  ever.  His  terminal 
plans  were  not  realized,  but  much  of  the  credit  for  the  work  of 
track  elevation  since  accomplished  in  that  city  is  due  to  the 
energy  with  which  he  grappled  with  the  problem. 


CONSTRUCTION  AND   MAINTENANCE  OF  RAILWAY 
CAR  EaUIPMENT.— IX. 


BY  OSCAE  ANTZ. 


{Continued  from  page  254.) 

FREIGHT  TRUCKS— COKTINUED. 

In  Fig.  53  is  shown  a  diamond  truck  which  differs  in  a  number 
of  points  from  those  described  in  the  previous  articles.  The 
spring-plank  i=  discarded  and  the  two  sides  of  the  truck  are  con- 
nected by  two  channel  bars  placed  vertically,  which  also  form  a 
guide  for  the  bolster,  doing  away  with  the  usual  guide  bars  and 
blocks.  .4,  B  and  C  are  the  arch  and  tie  bars,  which  are  con- 
nected together  in  the  usual  manner  by  the  arch  bar  bolts  DD 
and  journal-box  bolts  EE,  a  malleable  washer  OO  being  placed 
under  the  heads  of  the  former  to  allow  for  good  fillet  to  be  left 
on  the  bolt.  On  top  of  the  bottom  arch  bar  at  its  center  is  placed 
the  spring  seat  FF  lipping  over  on  the  sides  of  the  bar,  and  also 
lipping  up  over  the  outsides  of  the  transoms  GG.  These  channel 
iron  transoms  are  islaced  between  the  top  of  the  spring  seat  and 
bottom  of  top  arch  bar  and  the  whole  is  securely  tied  together  by 
means  of  the  arch-bar  bolts  DD,  malleable  castings  HH  being 
riveted  to  the  channel  bars,  and  forming  a  support  for  the  bolts. 
This  casting  is  extended  toward  the  center  of  the  truck  and 
forms  a  bracket  for  the  brakebeam  hangers.  The  bolster  //  is 
of  oak  in  two  pieces  bolted  together  and  trussed  by  the  rod  JJ, 
for  which  grooves  are  cut  out  in  each  half  of  the  bolster,  this  rod 
passes  under  a  deep  queen  post  PP  at  the  center  and  the  nuts  on 
the  ends  rest  on  large  cast-iron  washers  jVi^',  which  distribute  the 


3S6 


AMERICAN  ENGINEER,  CAR  BUILDER 


Fig.  53 —Diamond  Truck  w 

strain  over  the  ends  of  the  bolster.  The  top  of  the  bolster  near 
the  ends  is  cut  down  about  2  inches  so  as  to  allow  the  ends  to  pass 
under  the  arch-bars  and  the  shoulders  thus  formed  limit  the  end 
motion  of  the  bolster,  the  side  motion  being  restrained  by  the 
transoms.  Center  plate  K  and  side  bearings  LL  are  provided  in 
the  usual  manner.  The  journal  boxes  3IM,  shown  on  these  plans, 
are  rounded  on  the  bottom,  thereby  doing  away  with  corners, 
which  would  have  to  be  filled  with  waste  and  oil  which  is  not 
utilized  in  the  lubrication  of  the  journal. 

PRESSED  STEEL  IN  TRtJCK  CONSTRUCTION. 

On  account  of  the  extreme  weight  of  trucks,  attempts  are  con- 
stantly being  made  to  lighten  their  construction  without  impair- 
ing the  strength, and  pressed  steel  seems  to  be  the  material  which 
allows  the  greatest  reduction  in  the  weight.  Bolsters  and  spring 
planks  made  of  pressed  steel  were  mentioned  in  previous  articles, 
and  recently  arch  bars  have  been  introduced  which  are  made  of 
presiied  steel  of  channel  construction,  instead  of  solid  bars  of 
iron,  but  as  yet  these  have  been  so  little  used  that  their  success  is 
still  a  matter  of  doubt. 

Trucks,  made  of  pressed  steel,  and  differing  in  their  entire  con- 
struction from  the  diamond  truck,  are  being  used  considerably 
and  have  given  such  excellent  satisfaction  that  many  roads  have 
adopted  them  quite  extensively.  While  the  repairs  'of  these 
trucks,  when  badly  damaged,  are  perhaps  difficult  to  make,  still 
it  is  matter  of  fact  that  they  are  not  as  easily  damaged  as  the 
diamond  truck,  and  their  economy  is  therefore  at  least  no  less.  In 
these  trucks  the  springs  are  placed  directly  above  the  journal 
boxes  and  the  truck  rests  on  top  of  these  springs,  pedestals  being 
provided  by  means  of  which  the  relative  position  between  frame 
and  boxes  is  retained.  The  entire  frame  of  the  truck  is  riveted 
together,  forming  practically  one  piece. 

In  Fig.  54  is  shown  working  drawingsof  the  Fox  truck,  which  is 


ithout  Spring  Plank. 

used  the  most  in  this  country.  The  side  frames  ^.4  are  pressed  in 
the  shape  of  channel-bar  section  and  are  riveted  to  the  two  tran- 
soms B-B,  which  are  also  of  channel-bar  section,  the  flanges  on  the 
ends  being  cut  off  and  these  ends  being  turned  to  form  a  right 
angle,  providing  the  means  to  attach  the  transoms  to  the  side 
frames.  The  two  transoms  are  tied  together  by  the  center-stiff- 
ener  O  and  by  the  strut  F  and  base  plate  C,  the  two  latter  also 
forming  a  support  for  the  center  plate  D.  All  these  parts  are 
made  of  pressed  steel,  and  are  riveted  together.  The  side-bear- 
ings are  supported  by  the  side-bearing  struts  HH,  which  also 
help  to  tie  together  the  two  transoms.  //  is  a  bracket  for  attach- 
ing the  brake-beam   hanger,  when  inside-hung  brakes  are  used. 

The  side  frames  are  cut  out  at  the  axle  centers,  to  receive  the 
pedestal  T's  EE,  which  guide  the  journal  boxes  in  their  vertical 
motion.  In  the  top  of  the se  pedestals  are  placed  the  top  spring 
seats,  which  receive  the  truck  springs,  and  the  bottom  of  the 
pedestals  is  tied  together  by  means  of  the  bolts  K  passing 
through  spread  pieces  Jt/ of  cast-iron .  All  the  parts  which  are 
made  of  pressed  steel,  are  f  inch  thick,  and  the  rivets  used  are 
J  inches  in  diameter.  Brake  lever  guides  and  fulcrums  and 
safety  chains  can  be  attached  wherever  desired,  as  is  shown  on 
the  perspective  views. 

Fig.  55  shows  another  pressed  steel  truck,  the  Schoen,  which 
differs  greatly  from  the  one  just  described,  in  the  shape  of  the 
separate  parts  and  in  the  introduction  of  a  stiffening  piece  of  bar 
iron  or  steel. 

AA  are  the  top  members  of  the  frame,  which  also  form  the 
outer  legs  of  the  pedestals.  BB  are  the  bottom  members,  made 
of  fiat  bars,  and  riveted  to  the  top  members  at  the  ends  over  the 
journal  boxes.  These  bottom  members  pass  down  on  the  inside 
of  the  pedestals  and  under  the  side  frame  diaphragms  CC.  The 
pedestal  brackets  DD  are   riveted   to   the   bottom  of  the  lower 
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Fig.  54.— Fox  Pressed  Steel  Truck. 


members,  and  with  these  form  the  inside  legs  of  the  pedestals. 
In  the  top  of  the  pedestals  are  placed  the  spring  caps  EE  and  the 
liners  EK  on  the  inside  of  the  pedestals  form  guide  s  for  the  jour- 
nal boxes.  The  pedestal  bolts  LL  tie  the  lower  ends  of  the  ped- 
estals together,  castings  JJ  forming  distance  pieces,  and  washers 
RR  being  placed  under  the  nuts.  At  the  center  the  truck  sides 
are  tied  together  by  the  bolster-channels  GG,  the  ends  of  which 
are  formed  into  right-angled  flanges  TT,  stiffened  by  the  braces 
P,  pressed  into  the  plate.  The  two  bolster  channels  are  tied  to- 
gether near  their  centers  by  the  center  braces  HH,  which  also 
form  a  support  for  the  center-plate.  A  distance  plate  F  brings 
the  center  plate  to  the  proper  height  and  distributes  the  weight 
over  a  larger  surface.  The  center  plate  II  is  made  of  the  usual 
shape  of  such  plates,  made  of  pressed  steel,  and  the  side-bearings, 
which  are  sho%Tn  as  castings,  are  placed  directly  on  the  top  mem- 
ber of  the  frame,  without  any  other  support.  The  center  braces 
UH  are  provided  at  their  centers  near  the  bottom  with  projec- 
tions AW,  pressed  in,  which  form  a  guide  for  the  lower  part  of 
the  center  pin.  3IM  are  brackets  for  suspending  the  brake-beam 
hangers,  when  inside  hung  brakes  are  used. 

BRAKES. 

On  account  of  the  heavy  freight  cars  of  large  capacity  in  use 
at  the  present  time  and  the  high  rate  of  speed  at  which  freight 
trains  are  now  run,  it  is  just  as  necessary,  in  order  to  control 
their  speed,  to  have  good  brakes  on  freight  cars  as  it  is  to  have 
them  on  passenger  trains,  and  the  general  adoption  of  air  brakes 
on  freight  cars  is  perhaps  only  accelerated  by  a  few  years  by  the 
interstate  commerce  law,  which  makes  it  compulsory  to  have  in 
every  freight  train  a  sufficient  number  of  cars  equipped  with  a 
brake  by  means  of  which  the  engineer  on  the  locomotive  can  con- 
trol the  speed  of  the  train  independently  of  brakemen  and  hand- 
brakes. This  law,  together  with  the  acknowledged  advantages 
derived  from  power-brakes,  have  brought  the  air-brake  to  its 
present  state  of  perfection,  and  as  a  modern  car  can  hardly  be 


considered  as  complete  unless  equipped  with  such  a  brake,  only 
this  kind  of  apparatus  will  be  touched.upon. 

The  brake  equipment  of  a  car  can  be  divided  into  two  distinct 
parts,  the  foundation  gear  and  the  air-brake  proper,  the  former 
consisting  of  the  levers,  connections,  etc.,  transmitting  the  power 
applied  for  braking  purposes  to  the  wheels,  and  the  latter  being 
that  part  of  the  equipment  by  means  of  which  power  is  delivered 
from  the  locomotive  to  the  foundation  gear. 

FOUNDATION  GEAR. 

The  most  important  point  in  designing  the  foundation  gear  is 
to  so  proportion  the  parts  as  to  not  prevent  the  wheels  from  turn- 
ing when  the  power  is  applied,  until  the  momentum  of  the  car 
has  been  stopped,  or  in  railroad  parlance  to  keep  the  wheels  from 
sliding;  theoretically  it  requires  a  pressure  upon  any  pair  of 
wheels  equal  to  the  weight  carried  by  the  wheels  to  slide  them 
and  the  maximum  effect,  with  safety,  will  therefore  be  obtained 
if  the  pressure  is  so  adjusted  so  as  to  be  somewhat  less  than  the 
minimum  weight  on  the  wheels,  which  is  that  of  the  car  without 
any  load  divided  among  the  several  pairs  of  wheels.  The  system 
of  levers  is  therefore  arranged  in  such  a  manner  that  with  a  cer- 
tain applied  power,  the  total  pressure  on  the  wheels  will  be  about 
70  per  cent,  of  the  light  weight  of  the  car,  this  ratio  having  been 
found  to  be  about  right  for  freight  equipment. 

The  arrangement  of  levers  varies  with  the  details  of  the  car 
and  is  usually  made  so  as  to  equalize  the  pressure  on  the  different 
wheels  and  to  always  put  a  tensile  strain  on  the  connections. 
When  it  is  possible,  the  levers  and  connections  are  placed  in  one 
horizontal  plane,  which  is  that  of  the  center  line  of  the  air  cylin- 
der, and  is  generally  7  to  8  inches  below  the  bottom  of  the  sills. 

On  cars  having  the  usual  floor-frame,  illustrated  in  a  previous 
article,  with  no  doors,  hopples  or  other  attachments  on  the  bot- 
tom, the  arrangement  of  foundation  brake,  shown  in  Fig.  56,  is 
most  commonly  used.  The  power  of  the  air  cylinder  is  applied 
in  the  direction  of  the  arrow   through  the  push-rod  A  to  the 
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Fie.  55.— Schoen  Pressed  Steel  Truck 
cylinder  lever  B,  to  one  end  of  which  is  attached  the  connection 


C,  which  transmits  the  power  to  the  track  levers,  and  through 
these  to  the  brake  beams  and  shoes.    At  a  certain  point  on  the 
cylinder  lever  A,  between  the  push-rod   and   the  truck-lever  con- 
nection,  is  attached   the  cylinder-lever    connection    D,    which 
transmits  power  to  the  floating  lever  E,  and  through  this  to  the 
truck-lever  connection  F,  which  operates  the  brakes  on  the  other 
truck.    The  cylinder  lever  .4  is  extended  bevond  the  point  where 
the  push-rod  is  connected,  and  to  this  end   is  attached   the  hand- 
brake connection  G,  the  other  end  of  which  terminates  in  a  hook 
over  which  the  chain  H\s  passed,  which  is  wotmd  on   the  brake- 
shaft  when  brakes  are  applied  by  hand;  when  brakes  are  applied 
by  power,  the  hand-brake  connection   is  moved  in  the  direction 
of  the  brake-shaft,  allowing  the  chain  to  hang  down  slack.    The 
ratio  between  the  two  ends  of  the  floating  lever  are  generally  the 
same  as  that  of  the  cylinder  lever,  the  actual  lengths  being  some- 
times different  to  suit  local  conditions.     When  a   hand-brake  is 
used  at  only  one  end  of  the  car,  the  floating  lever  is  fulcrumed  at 
one  end,  as  shown  in  full  lines,  the  support  being  made  of  flat 
iron  secured  to  the  crosstie   timber  and  sills  of  the  car.    When 
hand-brakes  are  used  at  both  ends,  the  floating  lever  is  extended 
same  as  the  cylinder  lever,  and  the  other  hand-brake  connection 
is  attached  in  a  similar  manner,  as  shown   in  dotted  lines.     Pro- 
vision has  to  be  made  to  allow  for  the  floating  lever  to  be  ful- 
crumed at  the  proper  point  when   the  power  is  applied  at  the 
cylinder  lever,  and  also  to  allow  for  this  point  to  be  moved  when 
power  is  applied  at  the  floating  lever,  and  this  is  accomplished 
by  having  the  floating  lever  fulcrum  /made  with  a  slot,  in  which 
the  pin  through  the  lever  is  free  to  move  to  suit  the  conditions. 
The  cylinder  and  floating  levers  are  supported  by  the  lever  car- 
riers J  J,  which  are  usually  made  of  1-inch  round  iron,  bent  in 
the  shape  of  a  U,  the  ends  being  flattened  and  fastened   to  the 
sills  of  the  car  by  lag-screws.     An  error  sometimes  made  in  put- 
ting up  these  carriers  is  that  of  having  them  not  long  enough,  so 
that  the  lever  strikes  the  vertical  part  before  the  brakes  are  fully 
applied. 


The  proper  efftct  of  a  force  applied  to  a  lever  is  obtained  with 
any  reasonable  angles  between  the  levers  and  their  connections, 
but  the  lateral  or  vertical  displacement  of  the  connections  arising 
from  the  motion  of  levers  at  extreme  angles  is  so  great  that  they 
are  liable  to  come  in  contact  with  adjacent  parts  of  the  car. 
Furthermore,  while  the  desired  ratio  between  the  two  arms  of  a 
lever  are  not  altered  by  any  reasonable  angle  which  the  lever 
makes  with  its  connections,  providing  those  connections  are 
parallel  to  each  other,  the  angular  position  will  affect  tlie  ratio 
between  the  lever  arms  when  these  connections  are  not  parallel. 
It  is,  therefore,  desirable  to  adjust  the  brake  gear  so  that  when 
the  brakes  are  applied  the  levers  will  be  approximately  at  right 
angles  to  tbeir  connections.  Accurate  and  symmetrical  adjust- 
ment of  the  foundation  brakes  should  be  insisted  on,  as  it  leads  to 
the  cure  of  many  minor  defects  in  the  gear. 

The  operation  of  this  system  of  brake  is  as  follows  :  Power 
being  applied  to  the  cylinder  lever  by  the  push-rod  in  the  direction 
of  the  arrow,  this  lever  will  move  in  the'same  direction,  using  as 
a  pivot  the  point  of  attachment  of  that  connection  which  has  the 
most  strain  upon  it,  until  the  tension  on  the  other  equals  it,  when 
it  will  move  about  a  point  between  the  two,  until  the  brakes  are 
fully  applied,  thus  always  equalizing  the  strains  on  the  connec- 
tions. 

When  the  hand-brake  at  the  cylinder-lever  end  is  used,  the 
operation  is  the  same  as  described,  thepush-rod  moving  out  with  the 
lever  without  effect  on  the  piston  of  the  air  cylinder.  When  the 
hand-brake  at  the  opposite  end  of  the  car  is  used  the  cylindej 
lever  will  move  about  the  point  of  connection  of  the  push-rod  as 
a  pivot,  reversing  the  conditions  of  cylinder  and  floating  levers. 

The  arrangement  of  truck  levers  and  connections  varies  with 
the  location  of  the  brake  beams;  if  these  are  hung  between  the 
wheels  the  arrangement  shown  on  the  left  end  of  Fig.  56  is  used- 
when  hung  on  the  outside  of  the  wheels  that  shown  on  the  right 
is  the  proper  one.  The  connections  from  the  cylinder  and  float: 
ing  levers  are  attached  to  the  tops  of  the  live  levers  K  and  £^ ,  a 
twist  in  the  connection  bringing  the  clevis  on  the  proper  angle  to 
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Fig.  56. -Foundation  Bral<e  Gear. 


take  the  lever.  The  top  of  the  dead  levers  L  and  L'  are  held  in 
in  place  by  the  dead  lever  fulcrums  il/and3/,  which  are  fastened 
in  a  convenient  manner  to  some  part  of  the  truck.  These  ful- 
crums are  provided  with  a  number  of  holes,  which  allow  for  an 
adjustment  of  the  brake  shoes  on  the  wheels  to  make  up  for  the 
wear  of  the  brake  shoes  and  of  the  connecting  pins  and  holes  in 
levers  and  connections.  The  lower  ends  of  the  truck  levers  are 
connected  by  the  truck  connections  N  and  N' ,  which  are  usually 
provided  at  one  or  both  ends  with  two  holes  to  allow  for  a 
further  adjustment  on  account  of  wear.  When  inside-hung  brakes 
are  used  this  connection  has  a  compressive  strain  on  it,  and  has 
therefore  to  be  made  considerably  heavier  thau  the  other  connec- 
tions, and  many  roads  are  now  using  a  casting  of  malleable  iron 
for  this  connection  instead  of  making  them  of  wrought  iron. 
When  the  construction  of  the  truck  will  admit  the  connection 
between  the  truck  levers  is  sometimes  placed  above  the 
brake  beam,  but  this  is  not  a  very  common  construction. 
On  outside-hung  brakes  the  truck  connection  A",  as  shown,  is 
in  tension. 

For  the  sake  of  uniformity  the  sizes  of  the  principal  parts  of  the 
foundation  brakes,  also  the  general  shapes  of  them,  have  been 
adopted  as  standards  by  the  M.  C.  B.  Association,  the  most  impor- 
tant sizes  being  1  inch  for  the  thickness  of  the  levers,  1^  inches  for 
the  diameter  of  all  the  holes,  \.^„  inches  for  the  diameter  of  all  con- 
necting pins,  and  I  by  3i-inchiron  to  be  used  for  the  clevises.  The 
connecting  rods  are  usually  mads  i  inch  in  diameter,  although 
the  bottom  truck  connections  are  sometimes  made  of  |-inch  iron, 
which  perhaps  is  correct,  as  the  strain  on  these  is  considerably 
more  than  on  tlie  others.  When  the  brake  gear  is  located  so  that 
the  cylinder  connections  passes  through  instead  of  under  the 
cross-tie  timbers,  the  rod  is  sometimes  cut  at  the  center,  and  con- 
nected by  a  turn  buckle,  so  that  a  large  hole  need  not  be  cut 
through  the  timber  to  allow  the  clevis  to  pass  through. 

The  strains  on  each  connection  are  shown  in  Figure  64,  being 
based  on  a  total  pressure  of  3,000  pounds  on  the  piston,  which  is 
about  the  maximun  obtained  in  an  8-inch  cylinder.  The  figures 
given  are  calculated  and  levers  are  proportioned  for  a  car  weight 
ing  about  30,000  pounds,  70  per  cent,  of  which  distributed  on  the 
four  pair  of  wheels  would  require  a  pressure  of  5,2.10  on  each 
brake  beam. 

The  pressure  which  can  be  applied  by  the  hand-brakes  is 
usually  not  as  great  as  that  obtained  with  the  air,  but  hand-Drakes 
are  not  supposed  to  be  used  in  coming  years,  except,  perhaps,  in 
switching  where  the  speeds  are  slow  and  a  light  pressure  is  suffi- 
cient for  the  purpose.  When  it  is  desired  to  increase  this  pressure 
and  the  cylinder  lever  cannot  be  lengthened  a  sutBcient  amount, 
a  pulley  can  be  attached  to  the  end  of  this  lever,  with  a  chain 
passing  over  it,  one  end  being  fastened  to  the  brake  shaft  the 
other  one  to  some  part  of  the  car,  such  as  body  bolster  or  one  of 
the  sills,  by  which  means  the  power  due  to  the  length  of  arm  of 
the  cylinder  lever  would  be  doubled.  The  pul!  on  the  brake  chain 
is  usually  1,000  to  1,200  pounds  with  the  ordinary  sizes  of  brake 
shaft  and   hand-wheel   in  use.     The   arrangement  of  foundation 


brake  shown  in  Fig.  64  is  perhaps  the  simplest  in  use.  On  cars 
on  which  there  are  drop-door  j,  hoppers  or  other  attachments  on  the 
bottom  of  the  frame,  it  cannot,  however,  be  used  in  just  this 
shape  and  usually  additional  levers  must  be  introduced  to  get 
around  the  obstructions.  In  some  cases  a  rock-shaft,  having 
levers  at  each  end,  is  used  to  transmit  power  across  the  car  where 
there  is  not  sufficient  space  to  allow  a  long  lever  to  swing.  Bell 
cranks  can  be  used  for  changing  the  direction  of  the  pull,  such 
as  would  be  necessary  where  the  cylinder  has  to  be  placed  at 
right  angles  to  the  connections.  On  cars  with  long  and  deep 
hoppers  it  is  sometimes  impossible  to  place  the  cylinder  on  the 
same  level  as  the  brake  gear  and  vertical  levers  are  introduced  to 
transmit  the  power  from  one  lever  to  the  other. 
{To  he  continued.) 


Locomotives   Recently  Constructed  by  the   Baldwin   Loco- 
motive Works. 


In  the  accompanying  group  of  photographs  (see  next  page)  we 
show  a  number  of  locomotives  of  various  designs  recently  built 
by  the  Baldwin  Locomotive  Works,  to  whom  we  are  indebted  for 
the  photographs  and  descriptioiiS. 

Fig.  1  is  the  locomotive  "Moron."  a  double-ender,  having  three 

pair  of  coupled  wheels  and  a   four-wheeled   rear   truck,  and  was 

built  for  the  Spanish  Military  Engineers,  Havana.  Its  dimensions 

are: 

Guge 4  feet  8!4  inches 

Cylinders 12  inclies  diameter,  18  inches  stroke 

Drivlne  wheels 38  inches  diameter;  journals  ?  inches  by  "H  inches 

Total  wheel  base     19  feet  5  inches 

Driving  wheelbase 8  feet,  1  inch 

Weight  on  drivers 45,.i6Q  pounds 

Weight,  total 71,960  pounds 

Boiler  diameter  36  inches 

Tubes     94  in  number;  194  inches  diameter;  11  feet  long 

Firebox 381g  inches  long;  33%  inches  wide;  46l;3  inches  deep 

Trucli  wheels. 24  mches  diameter;  iournals,  3^4  inches  by  7  inches 

Tank 1,600  gallons  cajiacity 

The  cab  of  this  locomotive  is  armor-clad,  with  |-incb.  steel 
plates  on  the  sides  and  front,  lined  with  ash.  The  doors  and 
windows  are  provided  with  |-inch  steel  shutters  to  slide  over  the 
glass  panes  when  required,  the  shutters  being  provided  with  loop 
holes  in  the  center  to  allow  of  firing  in  case  of  attack. 

Fig.  2  is  a  locomotive,  No.  668,  of  the  "Atlantic"  type,  built  for 

the  Lehigh  Valley  Railroad   Company.     Its  leading  dimensions 

are ; 

Gage 4  feet  8^  inches 

Cylindera 19  incbes  diameter  by  26-inch  stroke 

Driving  wheels 76  Inches  diameter;  journals  8^  inches  by  11  inches 

Total  wheelbase 24  feet 

Klgid  wheelbase 13  feet 

Driving  wheelbase 6  feet  7  inches 

Weight  on  drivers 81.800  pounds 

Weight  on  trailing  wheels 30,050  pounds 

Weight,  total 140930  pounds 

Tubes  265  in  number,  2  inches  diameter,  15  feet  i  inch  long 

Firebox 1149^  inches  long,  80?^  inches  wide,  16U  inches  deep 

Truck  wheels  36  inches  diameter:  journals  5^  inches  by  9  inches 

Trailing  wheels 55  inches  diameter;  journals 7  inches  by  12  incbes 

Tender  tank  4,100  gallons  capacity 

Tender  wheels  36  inches  diameter;  journals,  4J4  incbes  by  8  inches 
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1.— Locomotive  for  Spanish  Military  Engineers  in  Havana. 
3.— Doiible-Ender  for  a  Mexican  Railroad. 
5  — Double-Ender  for  a  Russian  Railroad. 


2.— Fast  Passenger  Loeoinoti  re— Lehigh  Valley  Road. 

4.— Compressed  Air  Mine  Locomotive. 

6.— Mogul  Compound  for  Norwegian  State  Railways, 


Some  Locomotives  Recently  Built  bv  the  Baldwin   Locomotive  Works. 


Fig.  3  is  a  double-ender  locomotive    (No.  3\  built   for    F.  C. 

de  Casadero  a  Tepetong,  Mex.    Its  dimensions  are: 

Gage 2  feet 

Cyhnde  '•a 11  inches  diameter  by  16  inches  stroke 

Driving  wheels 33  inches  diameter;  journals,  5  inches  by  6  inches 

Tolal  wheelbase 19  feet  10  inches 

Driving  wheelbase 7  feet  6  inches 

Weight  on  drivers 31,910  pounds 

Total  weight  43,410  pounds 

Boiler 31  inches  diameter 

Tubes 62  in  number,  2  inches  diameter,  10  feet  U  inches  long 

Firebox 37i^  inches  long,  30^^  incbes  wide,  40!^  inches  deep 

Two-wheel  truck Front  and  back ;  wheels,  22  incbes  diameter; 

journals,  3?4  inches  by  6  inches 
Tank  550  gallons  capacity,  on  sides  of  boiler 

Fig,  4  is  a  compressed  air  mine  locomotive,  built  for  the  Ash- 
land Coal  and  Iron  Company.  The  following  are  the  leading 
dimensions: 

Gage    2  feet  7M  inches 

Cylinders        9  inches  diameter  by  14  inches  stroke 

Driving  wheels 28  inches  diameter;  journals,  4  inchee  by  6  inches 

Total  wheelbase  5  feet  3  inches 

Driving  wheelbase 5  feet  3  inches 

Weight  on  drivers  20,550  pounds 

Weight  tolal 20,550  pounds 

Air  reservoirs one  26H  inches  diameter,  18  feet  5  inches  Img; 

one  26J^  inches  diameter,  15  feet  9  inches  long; 

one  1d%  inches  diameter,  13  feet  i%  inches  long 

The  locomotive  is  fitted  with  an  auxiliary  reservoir  and  a  re- 
ducing valve.  The  main  reservoirs  carry  a  working  pressure  of 
600  pounds  per  square  inch.  The  limit  of  height  is  5  feet,  width 
6  feet  and  length  19  feet. 


Fig.  5  is   a  double-ender   locomotive  built  for  the   Krotovka- 
Sergievsk  line  in  Russia.     Its  dimensions  are  : 

Gaee  of  f oad 3  feet  3%  inches 

Cylinders lOinch  diameter,  16  inches  stroke 

Driving  wheels  36!4  inch  diameter:. journals,  1%  inches  by  6  inches 

Total  wheelbase 19  feet  9  inches 

Driving  wheelbase 7  feet  fi  inches 

Weight,  total 47.160  pounds 

Weight  on  drivers 33,010  pounds 

Boiler 34  inches  diameter 

Tubes,  70  in  number I9i  inches  diameter,  10  feet  1  inch  long 

Firebox 46^  inches  long,  21!,^  inches  wide,  43  inches  deep 

Truck  wheels  24^  inches  diameter;  journals  3H  inches  by  6  inches 

Tank  capacity 690  gallons  (carried  on  sides  of  boiler) 

Fig.  6  is  a  Mogul  compound  locomotive,  built  for  the  Norwegian 

State  Railways,     Its  dimensions  are  : 

Gage  of  road 3  feet  6  inches. 

Cylinders high  pressure,  9  inches  diameter  by  19  inches  stroke 

low  "        15        "  '•         ■■    18      " 

Driving  wheels 46H  inches  diameter 

Journals 5H  inches  by  7  inchts 

Total  wheelbase 18  feet  7  inches 

Driving-wheelhase 12  feet  0  inches 

Weight,  total 51.814  pou  ds 

on  drivers 42,214  pounds 

Boiler,  diameter 44  inches 

Tubes 157  In  number,  m  inches  diameter,  8  feet  1  inch  long 

Firebox         52]'^  inches  long,  30!d  inches  wide,  49^  inches  deep 

Truck  wheels 26  inches  diameter;  journals,  4  inches  by  6  inches 

Tender,  tank-capacity 1,400  gallons 

wheels 26  inches  diameter;  journals,  3i^  inches  by  6  inches 

The  above  engine  was  tie  15,000th  locomotive  buiJtby  the  Bald- 
win Locomotive  Works. 
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Citizenship  and  Technical  Education.* 

BY   JOHN   H.  CONVERSE,  A.  B. 

The  debt  which  the  citizen  owes  to  the  community  for  higher 
education  involves  an  oljligation  on  the  part  of  the  recipient  which 
cannot  in  most  cases  be  discharged  by  a  pecuniary  consideration. 
You  who  are  alumni,  or  are  to  be  alumni,  of  an  institution  like  this 
are  not  privileged  to  use  your  intellectual  equipment  here  acquired 
solely  for  your  own  aggrandizement.  Society  has  claims  upon  you. 
In  the  practice  of  your  profession  you  must  contribute  something  to 
the  welfare  of  the  community  as  opportunity  offers.  The  clergyman 
performs  many  offices  of  mercy  for  those  in  need,  but  who  have  no 
claim  upon  him.  The  physician,  in  his  hospital  practice  and  in  his 
gratuitous  attendance  on  the  poor,  renders  an  extensive  service  for 
which  he  receives  no  monied  compensation.  The  lawyer,  by  his 
conduct  of  the  cases  of  those  unable  to  engage  counsel  discharges 
in  some  measure  the  obligation  under  which  he  rests.  Are  these 
learned  professions,  as  they  are  called,  alone  amenable  to  this  rule? 
There  are  emergencies  and  conditions  where  the  mechanic,  the 
engineer,  the  architect,  the  chemist,  may  render  a  valuable  service 
to  the  community,  and  which  he  should  regard  as  opportunities  of 
privilege.  You  may  not  ask  the  architect  to  draw  plans  for  your 
house  without  full  compensation,  but  for  an  art  gallery,  or  a 
hospital,  or  a  library,  for  the  benefit  of  society,  you  might  well  ex- 
pect a  concession  in  the  regular  fee.  It  is  agreed  that  the  happiest 
definition  of  civil  engineering  is  that  it  "is  the  art  of  directing  the 
great  sources  of  power  in  nature  for  the  use  and  convenience  of 
man."  If  the  engineer  (and  in  that  terra  we  may  include  all  the 
graduates  of  an  institution  like  this)  possesses  a  power  so  impor- 
tant, built  up,  as  it  has  been,  by  the  experience  of  thousands  of 
predecessors,  and  made  possible  of  acquisition  by  tbe  founding  of 
technical  schools  like  this,  he  certainly  has  a  duty  to  use  it  in  some 
measure  for  the  benefit  of  his  fellows.  Christianity  teaches  us  that 
the  Saviour  of  mankind  promises  the  highest  recognition  of  service 
done  in  His  name  to  even  the  least  of  those  in  need.  The  relations 
of  men  in  society  show  that  there  is  an  obligation  of  service  even 
in  the  realm  of  materialistic  progress. 

The  foregoing  considerations  lead  to  the  inquiry,  What  scheme 
of  education  is  best  adapted  to  promote  true  citizenship  1  The  true 
citizen  must  be  more  than  a  narrow  specialist.  His  education 
mast  be  thorough,  comprehensive,  humanizing,  practical.  The 
function  of  the  university,  properly  so  called,  is  to  afford  precisely 
such  a  training.  It  should  include  not  only  the  humanities,  but 
also,  necessarily  and  inseparably,  tbe  preparation  for  a  profession  or 
calling. 

The  ideal  university  then  might  have,  first,  say,  a  three  years' 
course  in  the  humanities,  leading  as  now  to  the  degree  of  A.  B.; 
and,  secondly,  a  two  years' course  in  techical,  scientific,  legal  or 
other  specific  studies  leading  to  the  degree  of  C.  E.,  M.  E.,  E.  of  M., 
or  other  appropriate  degree.  And  these  two  courses  should  be 
made,  not  optional,  but  obligatory,  forming  in  effect  a  five  years 
course.  If  it  be  said  that  students  will  select  in  preference  a  merely 
technical  school  where  in  a  shorter  time  the  desired  diploma  may 
be  obtained,  I  answer  that  I  have  no  concern  with  that  policy.  My 
contention  is  that  there  is  room  for  a  university  wherein  the  train- 
ing afforded  and  enforced  shall  make  the  citizen  as  well  as  the  en- 
gineer, the  broadly-cultured,  self-reliant  man,  and  not  a  specialist 
exclusively. 

The  trend  of  educational  development  points,  I  think,  to  some- 
thing of  this  character  as  the  true  university.  A  marked  change 
has  come  over  the  schemes  of  higher  education  during  the  past  gen- 
eration. Formerly  the  theory  in  our  universities  was  culture  for 
culture's  sake.  Utility,  as  an  essential  of  the  studies  pursued,  was 
little  regarded,  or  was  scouted  as  something  common  or  unclean. 
The  classics,  the  mathematics  and  metaphysics  constituted  in  the 
main  the  approved  curriculum.  Complete  courses  in  chemistry, 
in  biology  and  physics  were  rare  in  the  department  of  arts.  Even 
the  modern  languages  scarcely  ever  appeared  in  the  curriculum. 
The  classics  were  emphasized  to  the  exclusion  of  the  natural 
sciences.  Some  in  my  hearing  may  remember  the  sensation  pro- 
duced by  Charles  Francis  Adams,  when,  two  or  three  decades 
ago,  iu  an  oration  delivered  before  the  Phi  Beta  Kappa  Society  of 
Harvard,  he  denounced  as  a  fetich  the  slavish  worship  of  Latin  and 
Greek  in  the  college  course.  The  feeling  which  he  then  voiced  has 
unceasingly  prevailed.  Since  that  time  the  change  in  college 
methods  has  been  remarkable.  Requirements  in  entrance  exam- 
inations have  been  enlarged.     More   Latin  and   Greek,  and  mathe- 

*  From  an  address  delivered  to  the  students  of  Lehigh  UniverBlty  on 
Founder's  Day,  Oct.  8,  1896. 


matics  and  English  literature,  and  history  are  demanded  as  a  con- 
dition of  matriculation  in  order  that  more  time  in  the  four  years' 
course  may  be  available  for  the  natural  sciences,  literature  and  the 
modern  languages.  In  many  colleges  scientific  courses  and  elective 
special  studies  struggle  to  replace  the  time-honored  curriculum. 
Laboratory  work  has  been  introduced  and  enlarged;  geology  and 
biology  are  pursued  by  practical  investigation;  and  even  manual 
training  and  shop  practice  have  found  a  place  as  cognate  branches 
in  some  of  our  universities. 

The  significance  of  this  movement  is  not  far  to  seek.  At  a  time 
when  the  ruling  interests  of  the  country  were  agriculture  and  the 
products  of  the  forest  and  the  sea,  a  college  curriculum  molded  in 
mediaeval  form  was  sufficient.  But  with  the  development  of  mines 
and  manufactures  of  every  kind  and  the  extension  of  new  condi- 
tions of  life,  a  different  training  was  demanded.  Our  educational 
institutions  have  responded  under  the  pressure  of  a  new  civiliza- 
tion. The  founding  of  this  institution  30  years  ago  was  but  the 
recognition  in  the  mind  of  a  sagacious  business  man  of  the  de- 
mands of  a  new  era  of  materialistic  development.  The  shaping  of 
its  scope  and  purpose  is  an  indication  of  the  best  form  which  is  to 
be  reached  by  what  we  call  higher  education. 

In  order  that  the  general  course  may  be  covered  in  the  term  of 
three  years,' the  time  usually  given  to  Greek  and  Latin  might  be 
considerably  curtailed.  In  proposing  such  abridgement  I  am  not 
insensible  of  the  value  of  the  study  of  the  classics,  but  for  the  ordi- 
nary student  without  especial  taste  for  the  dead  languages  and 
their  literature,  I  believe  that  much  of  the  time  ordinarily  devoted 
to  their  study  might  more  profitably  be  bestowed  on  other  subjects. 
For  all  etymological  and  technical  uses,  one-half  the  time  usually 
given  to  Greek  and  Latin  in  tbe  curriculum  would  suflace. 

It  is  undeniable  that  many  boys  enter  college  with  no  well-defined 
purpose  as  to  their  future.  Neither  they  nor  ;their  parents  know 
for  what  calling  they  are  best  adapted.  A  three  years'  general 
course,  while  giving  them  a  broad  and  comprehensive  culture,  would 
better  enable  them  to  judge  what  profession  or  calling  to  adopt, 
and  would  bring  them  to  an  age  of  superior  discretion,  when  their 
choice  could  more  intelligently  be  made.  The  example  and  the  in- 
fluence of  the  engineering  or  special  courses,  of  which  by  contact 
and  contiguity  they  gain  some  knowledge,  would  greatly  facilitate 
such  choice.  During  the  three  years'  general  course  the  student 
would  have  constantly  before  him  the  suggestion  and  the  purpose 
of  acquiring  a  technical  training,  and  would  be  less  likely  to  be 
satisfied  with  the  degree  of  A.  B.  alone. 

Another  advantage  of  the  scheme,  incidental,  but  most  desirable, 
in  my  judgment,  would  be  the  opportunity  for  practical  work 
which  might  be  interjected  between  the  general  and  the  technical 
courses.  At  the  end  of  the  three  years'  general  course  let  the 
student  spend  a  year  in  actual  business  or  work.  Em- 
ployment in  the  line  of  his  future  profession  would  be 
preferable,  but  failing  that,  any  business  experience  would  be  bene- 
ficial. To  illustrate  this,  take  the  case  of  an  intending  mechanical 
engineer.  At  the  end  of  the  three  years'  course  the  university 
might  give  and  encourage  a  year's  leave  of  absence,  during  which 
period  the  young  man  might  find  employment  in  a  machine  shop 
or  factory  and  obtain  some  practical  training  in  the  use  of  tools 
and  machinery.  Much  could  be  accomplished  even  in  that  brief 
time,  and  I  venture  to  assert  that  there  are  many  manufacturers  in 
the  Lfnited  States  who  would  heartily  co-operate  in  such  a  scheme. 
The  young  man,  after  a  year  or  15  months  of  practical  work,  would 
enter  upon  the  scientific  studies  in  mechanical  engineering  with 
a  higher  appreciation  of  their  value,  with  a  more  in- 
telligent comprehension  of  their  application,  and  with  greater 
ability  to  assimilate  the  theoretical  principles  of  the  text-books.  It 
is  a  well  known  fact  that  the  best  draughtsmen  (and  I  use  the  term 
not  for  mere  copyists,  but  for  designers)  are  those  who  have  had 
shop  practice.  They  have  learned  what  tools  can  do.  and  by  what 
process  results  can  be  reached  most  economically  and  effectively. 
I  need  not  extend  the  illustration.  You  will  at  once  apply  it  to  the 
case  of  the  civil  engineer,  the  engineer  of  mines,  the  chemist,  and 
the  architect. 

The  young  man  who  has  thus  taken  the  complete  course  of  five  or 
six  years  will,  when  he  finally  receives  his  engineering  degree,  be 
entitled  to  stand  as  a  thoroughly  educated  engineer.  His  culture 
will  have  been  broad  and  liberal.  He  will  be  equipped  for 
the  highest  citizenship,  and  he  can  stand  as  a  peer  of 
any  in  the  community.  There  are  few  professions  where 
the  widest  knowledge  can  more  fully  be  utilized  than  in 
that  of  the  engineer.  No  man,  whatever  his  calling,  can  know  too 
much.  He  will  find  use  in  the  most  unexpected  manner  for  attain- 
ments apparently  foreign  to  his  pursuits.  The  engineer,  of  all  men. 
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must  be  a  practical  man,  a  man  of  business.  He  must  be  able  to 
write  concisely  and  vigorously.  If  he  possesses  the  faculty  of  a 
public  speaker,  it  will  come  in  play,  His  knowledge  of  business 
forms  and  methods  should  be  complete  and  exact.  He  should  be  a 
bookkeeper,  a  banker,  a  manufacturer,  a  merchant.  Something 
at  least  in  all  these  pursuits  may  fall  to  his  lot  in  the  varied 
conditions  of  his  professional  life.  All  these  attainments,  and 
more,  can  be  utilized  if  he  is  to  fulfil  the  definition  of  an  engi- 
neer which  I  have  already  quoted,  as  one  capable  of  "directing  the 
great  sources  of  power  in  nature  for  the  use  and  convenience  of 
man." 

The  young  man  successfully  completing  such  a  course  as  I  have 
outlined  has  not  only  the  liberal  education  which  makes  the  man- 
but  has  also  a  profession  or  calling  at  his  command.  Uncertainty 
as  to  his  future  is  measurably  removed.  He  is  ready  to  enter  at 
once  upon  his  life  work.  The  contrast  is  marked  between  his  case 
and  that  of  the  newly-graduated  Bachelor  of  Arts  of  a  classical  or 
literary  curriculum.  The  latter  finds  himself,  not  infrequently,  not 
only  with  no  equipment  for  a  life  work,  but  uncertain  as  to  what 
to  undertake.  In  many  cases  he  is  at  a  disadvantage  compared  with 
the  boy  of  seventeen  who  has  had  less  education  but  more  practical 
experience.  But  the  graduate  of  the  ideal  university  which  I  have 
attempted  te  picture  will  be  at  no  such  disadvantage.  He  will  be 
ready  to  take  his  place  as  a  useful  member  of  society  and  faithfully 
to  discharge  the  duties  involved  in  the  truest  citizenship. 

One  other  advantage  of  such  a  course  may  be  particularly  empha- 
sized. In  such  a  five  or  six  years'  course  the  student  will,  in  most 
cases,  have  before  him  a  definite  object  and  purpose.  His  studies 
will  be  pursued  more  intelligently  and  more  effectively.  Gradua- 
tion will  find  him  with  a  profession  or  calling  enabling  him  at  once 
to  begin  his  life  work.  The  Hebrews  of  old  were  wise  in  requiring 
every  young  man  to  learn  a  trade.  Our  educational  system  to-day 
should  not  prevent,  but  rather  promote  a  similar  policy. 

In  conclusion  permit  me  to  emphasize  one  thought.  Complete  as 
will  be  the  education  of  the  engineer,  as  the  result  of  the  system 
which  I  have  outlined,  it  will  not  be  all  that  will  be  required  in 
actual  business. 

The  education  will,  it  is  true,  be  an  effective  implement,  but  its 
owner  will  still  have  to  learn  its  use.  The  interests  of  manufactur- 
ing and  commerce  have  little  respect  for  the  dignity  of  science. 
Their  motto  is  that  "  nothing  succeeds  like  success."  The  practica 
man,  who  knows  thoroughly  a  few  things,  is  considered  superior 
to  the  theorist,  who  has  a  practical  knowledge  of  a  variety  of 
subjects.  The  graduate  must,  therefore,  be  ready  to  subordinate 
his  training  to  the  necessities  of  business.  He  will,  undoubtedly, 
in  good  time,  find  ample  opportunity  to  use  all  his  acquirements  ; 
but  he  must  be  content,  in  entering  on  his  work,  to  accept  condi- 
tions as  he  finds  them,  and  to  wait  patiently  for  an  opportunity  to 
utilize  his  knowledge.  There  is  one  term  too  commonly  used  which 
is  mischievous  in  its  influence.  We  hear  of  a  young  man  seeking  a 
"  position  "  in  a  business.  It  is  not  "  position,"  but  opportunity  of 
usefulness  that  should  be  sought.  Faithful  and  intelligent  service 
will  generally  secure  recognition  in  the  long  run.  A  young  man  of 
my  acquaintance,  who  had  completed  his  course  as  an  electrical 
engineer,  sought  employment  with  the  Westin  ghouse  Electrical 
Company.  The  first  work  to  which  he  was  assigned  consisted  in 
trueing  up  by  hand  the  plates  of  an  armature  and  covering  it  with 
asbestos,  a  process  which,  perhaps,  could  have  been  as  well  done 
by  an  ordinary  laborer.  The  manager  grimly  remarked  that  such 
a  job  was  what  they  usually  assigned  to  college  graduates.  The 
young  man  accepted  the  cask  without  a  murmur,  and  in  no  long  time 
was  promoted  to  more  important  and  congenial  duties.  Another 
case  within  my  knowledge  is  that  of  a  young  man  who  had  received 
his  degree  as  a  mining  engineer.  He  learned  that  a  certain  smelting 
works  in  one  of  the  Western  States  had  applied  to  the  President  of  his 
insitution  for  some  one  to  serve  as  helper  in  the  assay  department. 
The  salary  was  inconsiderable,  but  the  place  was  accepted,  and 
within  one  year  he  had  been  promoted  by  successive  steps  until  he 
was  offered  an  engagement  as  manager  of  the  works. 

One  more  instance  will  suffice.  At  the  commencement  excercises 
of  1895  of  my  own  Alma  Mater,  a  young  man,  just  graduated  as  a 
mechanical  engineer,  applied  to  me  for  employment.  It  was  ar- 
ranged, and,  on  Sept.  I  he  reported  for  duty,  and  was  assigned 
to  work  in  running  a  shaping  machine  in  a  night  gang.  Several 
promotions  were  secured  in  a  reasonable  time,  and,  in  May  last,  an 
application,  which  was  received  from  the  Government  of  the 
United  States  of  Colombia  for  a  principal  instructor  in  a  mechanical 
school  in  that  country  was  filled  by  the  nomination,  by  his  em- 
ployers, of  the  young  man  referred  to.  1  have  every  reason  to 
believe  that  he  is  satisfactorily  and  successfully  discharging  the 
duties  assigned  him. 

As  a  general  proposition,  then,  it  may  be  said  that  the  demand  in 
business  is  for  men  who  can  accomplish  specific  results.  Any  op- 
portunity of  service,   if  in   the  right  direction  and  patiently  and 


faithfully  utilized,  has  in  it  the  promise  of  a  successful  and  useful 
career.  Add  the  broad,  complete  and  symmetrical  training  which 
it  is  the  function  of  the  university  to  give,  and  the  result  may  be 
not  only  individual  prosperity,  but  true  citizenship. 


Grate  for  Burning  Fine  Anthracite  Coal.— Delaware,  Lacka- 
wanna &  Western  Railroad. 


On  the  main  line  of  the  Delaware,  Lackawanna  &  Western 
Railroad  most  of  the  engines  have  been  burning  hard  coal  costing 
|3  per  ton.  The  coal  was  of  the  size  usually  burned  on  locomo- 
tives and  the  grates  did  not  differ  materiallv  from  those  used 
elsewhere  for  hard  coal.  The  company  can  obtain  fine  anthra- 
cite for  70  cents  per  ton,  and  it  is  clean  and  of  as  good  a  quality 
as  the  larger  coal.  Its  use  results  in  such  a  large  saving  in  the 
fuel  bills  that  all  engines  are  being  adapted  for  burning  it  as  fast 
as  the  opportunity  offers  to  make  the  change  in  the  boilers.  Mr. 
David  Brown,  Master  Mechanic  at  Scranton,  has  designed  the 
grate  shown  herewith  for  burning  this  fine  coal  and  it  has  given 
excellent  results.  The  fine  coal  requires  a  large  grate  area  and 
the  openings  in  the  grate  bars  and  between  them  must  be  small 
to  prevent  much  of  the  coal  from  falling  through. 

From  the  illustrations  shown  herewith  it  will  be  seen  that  the 
grate  is  a  combination  of  water  tubes  and  cast-iron  grate  bars. 
For  19-Jnch  cylinder  engines  the  grate  is  of  the  dimensions  given; 
that  is,  10  feet  long  by  8  feet  wide,  or  an  area  of  80  square  feet. 
There  are  30  water  tubes,  each  2  inches  outside  diameter.  These 
are  screwed  into  the  tube  sheet  and  expanded  into  the  back  sheet, 
a  copper  ferrule  being  used  at  the  back  and  to  make  the  joint 
tight.  These  tubes  are  spaced  4i  inches  apart  from  center  to 
center,  except  that  the  second  space  on  each  side  of  the  center 
line  of  the  boiler  is  8i  inches.  This  is  for  the  purpose  of  provid- 
ing dumping  grate  bars  at  these  places.  There  are  three  cross- 
bearers,  on  which  the  grate  bars  rest,  and  at  the  front  and  back 
ends  of  the  box  additional  bearers  are  attached  to  the  sheets. 
The  fixed  cast-iron  grate  bars  rest  on  these  bearers  and  almost 
completely  till  the  space  between  the  water  tubes.  The  bars  are 
only  1|  inches  wide,  except  at  the  ends,  where  they  are  2^  inches. 
Their  openings  are  only  ^  inch  wide.  Where  the  tubes  are  8i  inches 
center  three  bars  of  the  same  pattern  exactly  fill  the  space.  At  the 
sides  of  the  box  the  bars  that  fill  the  spaces  between  the  outermost 
tubes  and  the  sheets  have  no  openings,  a  wise  provision,  as  it  keeps 
the  cold  air  from  coming  in  contact  with  the  sheets. 

The  dumping  grate  bars,  as  already  stated,  are  placed  in  the 
two  wide  spaces  between  the  water  tubes.  Two  of  them  extend 
from  the  front  tube  sheet  to  the  first  cross-bearer,  and  another 
pair  extend  from  the  second  to  the  third  cross-bearer.  These  are 
operated  in  pairs  from  the  foot  plate  by  the  connections  shown. 
By  means  of  these  dumping  bars  the  fire  is  easily  cleaned. 

The  engines  requiring  new  boilers  are  all  being  provided  with 
the  large  grates,  and  as  they  burn  about  the  same  amount  of  fine 
as  of  large  coal,  the  cost  of  the  fuel  is  reduced  by  the  change  in 
the  ratio  of  |2  to  70  cents,  or  to  about  3.5  per  cent,  of  what  it 
was. 

Fig.  3  shows  in  outline  a  19^  by  34-inch,  eight-wheeled  en- 
gine altered  for  burning  the  fine  coal.  It  formerly  had  a  firebox 
on  top  of  the  frames,  which  explains  the  shape  of  the  latter.  The 
engines  of  this  class  are  doing  excellent  work,  and  as  a  matter  of 
possible  interest  to  our  readers  we  append  the  following  dimen- 
sions: 

Cylinders 191^  inches  by  24  inches 

steam  ports 1!^  inches  by  1714  inches 

exhaust"      3  inches  by  ITi^t  inches 

o,,.'       ,    ^"'^S<'^ Hh  inches 

Slide  val ves Allen-Ricbardsou  balanced 

".         .'.        travel , , 5  inches 

outside  lap finches 

inside  lineandline 

Boiler,  diameter  of  front  course,  inside 36  inches 

Flues  .21s,  2  inches  diameter,  12  feet  10  inches  long 

•'    heating  surface  of 1,451  square  feet 

Boiler,  center  to  ran 8  fee t  0  inches 

*irebox 8  feet  wide.  10  feet  lone 

grate  area  go  square  feet 

heatioB  surface ijn  square  feet 

Total  heating  surface  of  boiler 1,591  square  feet 

Weight  of  engine  on  drivers  (loaded) 84,400  pounds 

"    truclc 34,100pound8 

total llS..iOO  Bounds 

Tank,  water  capacity 3,700  gallons 

„  !"      coal  •■        7ton8 

Boiler  pressure 161  pounds  per  square  inch 
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The  Explosive  Properties  of  Acetylene. 

Some  experiments  recently  completed  by  Messrs.  Berthelot  and 
Vieille  show  that  considerable  precautions  are  necessary  in  dealing; 
with  acetylene,  particularly  in  the  compressed  state.  The  gas  in 
question  is  an  endothermic  body,  that  is  to  say,  a  quantity  of  heat  is 
liberated  on  decomposing  it  into  its  constituents,  hydrogen  and 
carbon.  Reasoning  on  this  basis,  the  experimenters  determined  to 
try  whether  the  gas  could  not  be  detonated  by  means  of  a  cap  of 
fulminate  of  mercury.  This  proved  possible,  though  at  atmos- 
pheric pressures  the  explosive  wave  did  not  proceed  throughout 
the  body  of  the  gas,  the  decomposition  being  limited  to  the  imme- 
diate neighborhood  of  the  detonation.  When,  however,  the  gas 
was  compressed,  the  experiments  showed  that  it  might  prove  a 
dangerous  explosive.  In  fact,  it  was  not  then  necessary  to  use  a 
detonator,  as  it  was  found  that  the  mere  heating  of  the  gas  by  an 
incandescent  platinum  wire  was  sufficient  to  cause  an  explosive 
decomposition  of  the  acetylene.  Average  figures  from  a  number  of 
experiments  made  with  different  degrees  of  initial  compression 
showed  the  following  rises  of  pressure  : 

Maximum  Pressure 
observed  on  ex- 
Init.lal  pressure.  _        plosion. 

Pounds  per  square 
inch. 

31.7 

49.4 

85.1 

leo.o 

1101.0 

On  opening  the  steel  test  tube  after  an  experiment,  it  was  found 
to  be  filled  with  a  mass  of  finely  divided  carbon  agglomerared  to- 
gether by  the  increase  of  pressure.  The  rise  of  temperature  at  the 
moment  of  explosion  was  considerable,  and  in  the  case  of  the  last 
of  the  experiments,  referred  to  above,  amounted  to  as  much  as  2,750 
degrees  centigrade.  It  was,  moreover,  found  possible  to  detonate 
liquefied  acetylene  in  the  same  way,  a  pressure  of  over  35  tons  per 
square  inch  being  then  attained.  The  explosion  was  started,  as  in 
the  previous  cases,  by  means  of  a  white-hot  platinum  wire.  Drop- 
ping a  bottle  of  the  liquefied  gas,  or  allowing  a  heavy  tup  to  fall  on 
it,  proved  insufficient  to  detonate  the  mixture,  although  when  the 
bottle  was  broken  by  the  tup  a  violent  explosion  occurred.  This 
however,  arose  from  the  combustion  of  the  gas,  and  thus  differed 
materially  in  nature  from  the  experiments  previously  made,  in 
which  the  acetylene  was  merely  resolved  into  its  elements.— ^n^ri- 
neering. 

Corrosion  of  Metal  Tender  Frames. 


Pounds  per  square 

inch. 

Ratio 

138.7 

4.4 

271.0 

5.5 

600.0 

7.0 

1,312.0 

8.2 

13.028.0 

IP.l 

In  a  discussion  on  the  preservation  of  metal  frames  for  tenders 
and  cars,  before  the  Western  Railway  Club,  Mr.  E.  M.  Herr  said  in 
part: 

"On  the  Chicago  &  Northwestern  road  we  have  a  large  number 
of  all  metal  underframes  on  tenders  which  have  now  been  in  ser- 
vice from  eight  to  twenty  years.  In  general  the  service  of  these 
underframes  has  been  wood  up  to  this  time,  and  they  have  given 
but  little  trouble.  These  metal  frames  are  now  rusting  away,  and 
though  none  have  yet  corroded  so  much  as  to  require  renewal,  the 
last  few  years'  experience  indicates  that  the  amount  of  corrosion  is 
increasing  in  an  advancing  ratio  which  will  soon  make  extensive 
repairs  necessary,  if,  indeed,  entire  renewal  does  not  have  to  take 
place.  This  corrosion  is  not  uniform.  Those  in  service  a  long  time 
are  often  not  more  corroded  than  those  in  service  not  so  long.  This 
is  no  doubt  due  to  a  different  kind  of  usage  and  difference  in  the 
kinds  of  water,  as,  indeed,  the  leakage  from  the  tank  has  a  great 
deal  to  do  with  the  corrosion.  The  following  table  gives  the  prin 
cipal  data  in  regard  to  these  sills: 


Kind  of  Engine. 


8-wh.  road 

6-wh.  sw'oh'r 


Cylin- 

Year 

Cap.  of 

ders, 

built. 

tank. 

16x24 

1879 

2,350 

16X24 

1880 

2,000 

16X21 

1888 

3,000 

17X24 

1888 

2,300 

Max.  Cor- 
rosion on 
iron  sills. 


Per  cent. 

1(1  7 
15  0 
11.2 
11.2 


Min.  Cor- 
rosion on 
iron  sills. 


Per  cent. 
4.5 
1.5 
5.7 
6.7 


Aver.  Cor- 
rosion on 
iron  sills. 


Per  cent. 

7.0 


7.8 
9.0 


"I  will  sum  it  up  in  saying  that  the  maximum  amount  of  corrosion 
found  in  the  sills  of  these  tenders  which  have  been  in  service  two 
of  them  16  or  17  years,  the  other  two  8  or  9  years,  amounts  to  from 
lOj'o  to  15  per  cent,  per  section.  The  minimum  amount  of  corrosion 
varies  from  !}<;'  to  Gi'o  per  cent.,  the  average  being  from  7  to  9  per 
cent.  This  shows  that  the  tender  frames  8  and  9  years  old  are 
rusted  worse  in  some  cases  than  those  16  and  17  years  in  service." 


Mr.  Herr  then  referred  to  the  investigation  on  the  Eastern  Rail- 
way of  France,  jiublished  in  the  August  number  of  this  journal,  in 
which  one  conclusion  arrived  at  was  the  desirability  of  painting 
metal  frames  once  in  three  years,  and  states  that  his  road  has  de- 
cided to  treat  their  tender  flames  in  the  same  way.  He  thought  the 
paint  could  be  sprayed  on  by  compressed  air. 


Electricity  as  Applied  to  Traction. 


At  the  opening  meeting  of  the  twenty-third  session  of  the  Liver- 
pool Engineering  Society,  the  President-elect,  Mr.  S.  B.  Cottrell, 
delivered,  before  a  full  audience  of  members  and  their  friends,  his 
inaugural  address. 

He  said  he  proposed  to  follow  what  had  usually  been  the  custom 
on  these  occasions,  viz.,  to  deal  with  the  particular  aspect  of  en- 
engineering  with  which  he  was  himself  directly  interested — the 
development  of  railways.  The  President  referred,  in  the  first  place, 
to  the  rapid  expansion  of  railway  enterprise,  pointing  out  that 
while  not  more  than  67  years  had  elapsed  since  the  completion  of 
the  Liverpool  &  Manchester  Railway,  there  were  now  open  in 
various  parts  of  the  world  upward  of  400,000  miles  of  railway.  He 
showed  that  as  soon  as  steam  power  was  applied  to  manufactures 
in  this  country  railways  became  a  necessity.  Their  introduction 
developed  our  coalfields,  and  their  expansion  in  various  parts  of 
the  world  had  greatly  increased  employment  for  shipping  and 
stimulated  steam  navigation.  After  sketching  the  general 
expansion  of  railways,  Mr.  Cottrell  came  to  the  main  point 
of  his  address— Electricity  as  applied  to  traction.  The  first 
great  step  forward  in  this  direction  was  made  in  1867,  when 
Dr.  Werner  Siemens  described  to  the  Berlin  Academy  his  discovery 
of  a  self-exciting  dynamo,  a  discovery  soon  followed  by  the  trans- 
mission of  power  from  one  dynamo  to  another.  Electro-motive 
power,  however,  began  in  earnest  with  the  opening  of  the  first 
electric  railway  in  Berlin  in  1879.  The  subsequent  growth  of 
electric  rails  and  tramways  in  this  country,  on  the  Continent,  and  in 
the  United  States  and  Canada,  where  90  per  cent,  of  the  street  rail- 
ways are  worked  by  electro-motive  power,  was  the  subject  of  au 
interesting  reference.  In  this  direction  he  pointed  out  the  special 
value  of  electric  traction  for  the  purpose  of  inter-communication  in 
cities,  mentioning  the  particular  instance  of  London,  who^e  worst 
deficiencies  in  this  respect  were  about  to  be  remedied  by  new 
underground  electric  railways  now  authorized  or  in  course  of  con- 
struction. By  the  application  of  electricity,  the  notorious  discom- 
forts of  the  London  Underground  would  doubtless  before  long  be- 
come a  mere  record.  Discussing  the  application  of  electricity  to 
main  lines  of  railway.  Mr.  Cottrell  was  of  opinion  that  the  applica- 
tion would  mean  a  different  class  of  electric  traction  to  that  now 
employed.  The  present  system  of  500  volts  continuous  current  had 
te  be  limited  to  a  distance  within  12  miles  with  any  degree  of 
economy,  but  by  doubling  the  present  working  voltage  the  cost  of 
transmission  would  be  enormously  lightened.  A  1,000  volt  current 
would  not  be  impracticable  under  proper  conditions  as  to  safety. 
It  would  reduce  the  cost  of  conductors  to  one-fourth  the  present 
amount,  and  the  problem  would  be  enormously  simplified 
by  operating  roads  30  or  40  miles  in  length  from  a  single  power 
station,  while  these  stations,  if  placed  where  coal  and  water  were 
abundant  and  worked  by  latest  labor-saving  appliances,  would  re- 
duce the  cost  of  output  to  a  minimum,  and  enable  power  to  be 
economically  transmitted  at  high  voltage  to  transferring  sub- 
stations on  branch  lines  up  to  150  miles  away.  If  the  suggested 
speed  of  100  to  120  miles  an  hour  was  ever  to  be  attained,  it  would 
be  by  the  electric  locomotive.  There  was  practically  no  limit  to 
the  rotary  motion  of  an  electric  motor,  while,  unlike  the  steam 
locomotive  where  the  speed  was  increased  by  increasing  the  size  of 
the  driving  wheels,  and  thus  reducing  the  tractive  power,  the 
wheels  might  be  of  small  diameter,  which  reduced  the  wheel  base 
and  gavfe  the  highest  efficiency  of  tractive  power.  The  Heilman 
locomotive  made  a  great  stride  in  advancing  electric  traction,  since 
it  did  not  involve  the  use  of  power  stations.  This  locomotive  gen- 
erated its  own  electricity,  which  was  conveyed  to  motors  fixed  on 
the  wheels.  The  whole  weight  of  the  locomotive  was  utilized  for 
tractive  purposes,  and  was  unlike  the  steam  locomotive  in  this  re- 
spect, since  in  the  latter  only  a  small  part  of  the  weight  was  so 
made  use  of.  Another  advance  was  Tesla's  discovery  of  the  rotating 
magnetic  field  and  the  construction  of  a  motor  which  dispensed 
with  commutators  and  brushes,  always  a  source  of  trouble  and  ex- 
pense. These  improvements  pointed  to  others,  and  showed  that 
the  record  of  railway  development,  one  of  the  most  interesting 
chapters  of  practical  science,  was  far  from  closed. 
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New  Publications. 


One  Thousand  Pointers  for  Machinists  and  Engineers.    By 

By  Chas.  McShane.    Grilfin    &  Winters,  Chicago.    326   pp.,  5% 

inches  by  7>^  inches. 
This  is  a  second  ed ition  of  a  book  of  the  "  practical "  type,  and  in- 
tended for  engineers,  firemen  and  mechanics.  There  Is  one  fact 
which  has  always  been  puzzling.  Why  is  it  that  authors  of  this 
kind  of  literature  seem  to  think  that  the  omission  of  definite  and 
and  indefinite  articles,  and  other  minor  words,  makes  what  they 
write  appear  more  practical?  As  an  example  the  directions  which 
are  given  for  lining  up  guides  may  be  taken.  These  are  repre- 
sented in  the  following  extract,  with  the  omitted  words  in  italics 
and  parentheses. 

"Measure  (We)  distance  from  (/fte)  top  of  ((fte)  cross-head  I o  (ffte)  center 
of  (Wie)  cross-head.  Line  (Wc)  oyllnder.  Set  ithe)  top  guide  irst  (al  the) 
right  distance  from  ithe)  line,  use  a  square  on  {the)  side  and  lieep  {it)  per- 
fectly central  vviiti  {the)  line  and  level  with  {the)  frames.  Caliper  (the) 
head  and  set  {the)  bottom  guides  {at  the)  right  distance  from  {the)  top 
guide  and  perfectly  central  with  {the)  lop  guide.  Slip  in  your  gib  and  line 
{it)  up  close,  then  put  up  {the)  head." 

The  whole  book  is  written  in  this  kind  of  railroad  English, 
apparently  with  the  idea  that  it  gives  to  the  language  a  sort  of  air 
of  practicality.  To  paraphrase  the  language  attributed  to  Mr. 
Lincoln,  "  if  practical  men  like  this  sort  of  writing,  then  this  is  the 
kind  of  book  which  will  suit  them."  The  fact  is,  though,  that  the 
omission  of  the  minor  words  often  makes  the  writing  indefinite,  as 
for  example  when  the  author  says,  "  use  a  square  on  side  and  keep 
Derfectly  central,"  it  is  not  apparent  what  is  to  be  kept  central. 
We  have  inserted  the  word  "  it"  on  the  assumption  that  he  means 
the  square  should  be  kept  central,  but  that  is  not  certain. 

The  purpose  of  the  book,  the  author  says,  is  to  give  instruction  in 
the  "  modern  methods  of  performing  work  in  the  various  branches 
of  our  trade,  locomotive  construction  being  the  special  feature." 
The  discussion  of  the  various  subjects  treated  is  a  kind  of  combined 
explanation  of  the  construction,  operation,  erection  and  repair  of 
the  different  parts  of  locomotives.  While  these  contain  a  great 
many  very  useful  directions  and  hints  to  practical  men,  the  general 
defect  of  the  treatment  of  the  subject  is  that  they  lack  compre- 
hensiveness. But  it  may  seem  to  be  invidious  to  find  fault  with  a 
plate  of  very  excellent  hash  by  saying  that  it  does  not  include  soup, 
fish,  a  roast,  an  entree  and  a  dessert.  Good  hash  is  excellent  and 
very  nourishing  food,  and  has  great  capacity  for  "  staying  by  you." 
Now,  metaphorically,  the  book  before  us  has  all  these  character- 
istics. It  is  full  of  useful  information  and  mental  nourishment,  and 
any  practical  or  theoretical  person  who  will  study  it  will  find  that 
the  information  it  contains  will  "  stay  by  him  "  as  long  as  life  lasts. 

It  begins  with  a  brief  history  of  the  locomotive  and  treats  of  the 
following  subjects:  Slide  valves,  link  motion,  steam  indicators,  lo- 
comotive-testing plant,  cylinders,  wheels  and  axles,  shoes  and 
wedges,  rods  and  brasses,  guides,  cro,ss-heads,  etc,  steam  chests, 
pistons,  rods,  packings,  etc.,  exhaust  nozzles,  steam  pipes,  etc., 
lathe  work,  metric  system,  injectors  and  checks,  lubricators,  steam 
and  air  gages,  compressed  air,  locating  blows  and  pounds,  break- 
downs, accidents  with  compound  engines,  Lewis  valve  gear,  modern 
locomotives,  fast  runs,  air-brake  and  improved  tools. 

The  discussions  of  those  subjects  are  more  of  the  nature  of  prac- 
tical directions  how  to  do  what  requires  to  be  done  than  of  theo- 
retical elucidation  of  them.  The  section  relating  to  counterbalanc- 
ing may  be  taken  as  an  illustration.  In  explanation  of  the  theory 
of  it  it  is  said: 

'■Reason  will  teach  you  that  there  is  no  such  thing  as  having  an  engine 
counierb.alanced  perfecily  at  all  times,  for  the  simple  reason  that  steam  is 
the  power,  and  if  balanced  perfectly  when  using  steam  it  will  not  be  perfect 
when  the  steam  is  shut  olf,  as  the  steam  carries  the  piston-head,  cross- 
head,  etc.  The  object  is  to  balance  the  wheels  as  near  as  possible,  wt^en 
running,  and  overcome  a  part  of  tlie  strain  in  the  pin  when  shut  off.  But 
to  coxinLerbalance  the  parts  approximately  correct,  so  that  excessive  strain 
will  not  be  imposed,  is  quite  possible;  care  must  be  exercised  to  avoid  too 
heavy  a  counterbalance,  as  it  would  give  an  excessive  rail  pressure." 

Now,  it  would  require  a  somewhat  full  dissertation  in  the  subject 
of  counterbalancing  to  show  the  inadequacy  of  the  explanation  of 
the  theory,  and  for  this  there  is  not  time  now  nor  room  here.  After 
the  explanation  quoted  full  and  specific  directions  are  given — ex- 
cepting that  most  of  the  definite  articles  are  omitted— for  arrang- 
ing, proportioning  and  putting  the  counterbalances  in  the  wheels 
of  a  locomotive.  Most  of  the  other  subjects  are  treated  in  a  similar 
way.  The  practical  shop  man  will  find  the  instructions  are  usually 
very  clear,  and  that  they  will  be  very  useful.  A  good  index  adds 
to  the  merits  of  the  book. 

A  Manual  op  Steam  Boilers,  their  Design,    Construction 
AND  Operation.    By  R.  H.  Thurston,  Dr.  Eng'g,  Director  of  Sib- 
ley College,  Cornell  University.    New  York:  John  Wiley  &  Sons. 
881  pp.    5J:i  inches  by  ^J%  inches. 
There  are  books  which  are  calculated  to   produce   a  feeling  of  dis- 
may in  the  mind  of  a  reviewer  when  he  takes  them  up  to  summar- 


ize their  contents  and  estimate  their  merits  in  the  few  paragraphs 
which  can  usually  be  devoted  to  them  in  a  notice  of  this  kind.  The 
book  before  us  is  one  of  this  kind.  Its  size,  the  wide  range  of  sub- 
jects treated,  the  distinguished  reputation  of  the  author  and  the 
extended  field  of  his  experience  and  knowledge,  from  which  he  has 
been  able  to  garner  its  contents,  incline  a  reviewer  to  hold  his  opin- 
ion in  abeyance  rather  than  to  express  it  with  much  confidence.  A 
review  of  such  a  book  in  the  time  and  space  which  is  available  must 
of  necessity  have  very  much  of  an  "impressionist"  character  and 
cannot  bean  adequate  analysis  of  its  contents,  and  mere  enumeration 
of  the  heads  of  the  chapters  will  indicate  how  impossible  it  would 
be  to  say  more  in  a  notice  of  this  kind  than  merely  to  express  an 
opinion  of  the  scope  and  purpose  of  the  book.  The  general  subjects 
of  the  different  chapters  are  as  follows  :  History;  Materials;  Fuels 
and  Combustion;  Heat;  Thermodynamics;  Steam;  Design;  Acces- 
sories— setting  and  chimneys;  Construction;  Specifications;  Opera- 
tion and  Care;  Efficiencies;  Trials;  Explosions;  Appendix. 

The  first  observation  which  is  suggested  is  that  the  book  is  too 
big.  In  these  busy  times,  how  many  engineers  can  be  found  who 
have  the  time  to  wade  through  nearly  900  pages  unless  they  con- 
tain matter  of  pre-eminent  importance.  Instead  of  this  being  so  in 
the  present  instance,  in  many  places  the  writing  seems  to  be  un- 
necessarily prolix.    Take  as  an  example  the  following  paragraph: 

"Safety  in  operation  is  one  of  the  most  essential  requirements  which 
the  designer,  constructor  and  user  of  steam  boilers  must  be  prepared  to 
fulflll.  As  will  be  seen  later,  the  quantity  of  stored  heat-energy  in  the 
steam  boiler  is  usually  enormous,  and  this  energy  is  stored  under  such  con- 
ditions that,  it  set  free  by  the  rupture  of  the  containing  vessel  widespread 
disaster  may  ensue." 

It  is  said  in  the  preface  that  the  book  is  intended  for  engineers 
and  a  text-book  in  schools  of  engineering.  Can  it  be  possible  that 
there  are  any  persons  in  either  of  these  two  classes  who  will  read 
such  observations  with  either  profit  or  interest?  Would  it  occur 
to  anyone  worthy  of  being  called  an  engineer  or  a  student  in  a 
school  of  engineering  to  think  that  "safety  in  operation"  was  not 
"one  of  the  most  essential  requirements"  in  boiler  construction? 
Can  it  be  that  any  person  in  either  of  those  two  classes  is  ignorant 
of  the  fact  that  "the  quantity  of  stored  heat-energy  in  the  steam- 
boiler  is  usually  enormous,"  or  that  it  "is  stored  under  such  condi- 
tions that  if  set  free  by  the  rupture  of  the  containing  vessel,  wide- 
spread disaster  may  ensue"  ?  Or  again,  the  chapter  on  Materials 
opens  with  the  observation  that  "the  quality  of  the  materials  used 
in  the  construction  of  steam-boilers  must  obviously  be  very  care- 
fully considered  "  (who  thinks  otherwise  ?)  "Not  only  is  the  steam- 
boiler  expected  to  bear  great  strains  and  high  pressure,  but  the 
terrible  consequences  which  are  liable  to  follow  its  rupture  makes 
it  important  that  it  should  sustain  its  load  and  do  its  work  with 
the  most  absolue  safety."  Who  doubts  it?  What  is  the  use  of 
loading  down  what  is  intended  to  be  "a  fairly  complete,  system- 
atic and  scientific,  yet  'practical'  manual  on  the  steam  boiler,  its 
design,  construction  and  operation,"  with  such  commonplace  re- 
marks? 

Or  take  still  another  illustration.  On  page  42  it  is  said  :  "  Prob- 
lems in  steam-boiler  design  and  construction  are  among  the  most 
interesting,  as  well  as  important,  which  arise  in  the  practice  of  the 
engineer.  These  problems  may  and  usually  do  take  many  dis- 
tinct forms."  Or,  again,  the  reader  is  told  that  "  the  general 
method  of  solution  of  problems  in  design  is  to  stuay  the  case 
very  carefully  in  the  light  of  all  information  that  can  be  gained 
relating  to  the  special  conditions  affecting  it,  and  then  by  com- 
parison of  the  results  of  experience  with  various  boilers  under 
as  nearly  as  may  be  similar  conditions  determining  the  best,  form 
for  the  case  in  hand."  All  this  is  very,  very  obvious.  Why  should 
a  book  intended  for  full-grown  engineers  be  loaded  down  with 
such  trite  observations? 

Some  fault  may  also  be  justly  found  with  many  of  the  engravings. 
Most  of  them  are  "process"  reproductions  from  other  engravings 
for  which  no  credit  is  given.  Some  of  these  on  pages  24,  25,30,  32, 
34,  36,  40,  148,  378, 379,  392,  396,  406  and  419  are  wretchedly  bad.  The 
author  and  the  publisher  of  the  book  would  both  consider  it  very 
"  bad  form"  to  appear  in  public  with  a  soiled  collar  or  shirt-bosom, 
but  they  have  issued  this  publication  with  engravings  which  are 
smudged  to  an  extent  which  makes  them  not  only  unsightly  but 
incomprehensible.  A  collar  is  worn  only  for  a  day  or  an  evening, 
but  the  illustrations  of  a  book  like  this  are  to  be  presented  to  the 
public  through  a  whole  life-time  or  longer,  and  are  intended  to 
serve  a  much  more  important  purpose  than  any  merely  persona 
habiliments  ever  do. 

In  announcing  that  his  book  "is  the  outcome  of  an  attempt  to 
meet  a  demand  tor  a  fairly  complete,  systematic  and  scientific,  yet 
"  practical' manual,"  an  author  assumes  the  responsibility  of  his 
own  reputation.  In  the  present  instance  such  an  announcement 
may  fairly  lead  the  reader  to  expect  that  such  an  attempt  would 
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result  in  a  treatise  which  would  somewhat  comprehensively  sum- 
marize the  most  important  existing  knowledge  relating  to  the  sub- 
ject, or,  in  other  words,  that  it  would  give  a  fair  presentation  of 
the  "  state  of  the  art "  of  boiler  making  up  to  date.  Judged  by  this 
standard  the  book  is  disappointing,  and  is  not  what  the  reputation 
of  its  distinguished  author  would  lead  the  reader  to  expect.  The 
chapters  on  the  design  and  construction  are  neither  "  complete, 
systematic,  scientiQc,"  tor  "practical,"  and,  considering  their  im- 
portance, the  treatment  of  these  subjects  is  entirely  inadequate 
for  a  treatise  such  as  the  one  before  us  purports  to  be. 

The  best  chapter,  perhaps,  is  that  on  boiler  trials,  and  even  in 
that  the  reader  must  feel  inclined  to  resent  being  told  that  in  mak- 
ing such  trials  "the  engineer  conducting  the  experiments  is  ex- 
pected to  ascertain  all  the  facts  which  go  to  determine  the  perform- 
ance of  the  boiler,  and  to  state  them  with  accuracy,  conciseness 
and  completeness.  In  the  attempt  to  ascertain  these  facts  the 
engineer  meets  with  some  difficulties,  and  finds  it  necessary  to 
exercise  the  utmost  care  and  skill."  Really!  Some  of  the  illustra- 
tions of  the  chapter  on  boiler  explosions  would  be  unworthy  of  an 
illustrated  Sunday  sensational  daily  or  "  penny  dreadful."  What 
is  valuable  in  the  book  could  be^condensed  into  a  half  or  a  third  of 
the  space,  and  in  that  form  would  be  much  more  useful  than  it 
now  is.  Those  who  know  the  admirable  work  which  Professor 
Thurston  is  capable  of  and  has  done  must  feel  that  he  has  hardly 
done  himself— or  his  readers— justice  in  the  book  before  us. 
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Cost  of  Repairs  to  Electric  Street  Cars. 


In  an  article  on  "Car  Trains  vs.  Double-Truck  Cars,"  the  Street 
Railway  Journal  makes  a  comparison  between  the  repair  expenses 
of  short  and  long  street  cars.  The  long  cars  are  mounted  on  two 
four-wheeled  trucks,and  have  bodies  2P  feet  long  with  18 cross-seats, 
giving  a  seating  capacity  of  36  in  summer  and  34  in  winter,  when 
the  stoves  are  in  use.  The  cars  weigh  23,500  pounds  each,  and  there 
are  44  of  them  in  the  service  from  wihch  the  data  is  collected. 

The  short  cars  are  only  20  feet  long  over  the  body,  are  carried  on 
four  wheels  and  weigh  16,000  pounds.  They  seat  28  persons  in  sum- 
mer and  27  in  winter.  They  haul  trailers  when  traffic  is  heavy, 
and  these  trailers  weigh  5,000  pounds,  and  seat  from  19  to  35  per 
sons. 

The  cost  of  repairs  to  these  cars  are  given  in  the  accompanying 
table.  The  motors  for  the  long  cars  are  G.  E-  800  and  for  the  short 
cars  W.  P.  .50. 
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From  this  table  it  will  be  seen  that  the  total  repairs  to  a  long  car 
per  year  is  §545.91,  and  for  the  short  car  the  figures  are  $300.76. 
For  a  comparison  it  would  be  necessary  to  go  into  many  other  items 
besides  repairs  (and  this  has  been  done  in  the  article  referred  to), 
but  to  our  readers  the  interesting  point  is  that  the  expense  for  re- 
pairs should  be  as  great  as  they  are  shown  to  be  in  the  table  we 
have  copied. 


Trials  of  the  Pneumatic  Machinery  on  the  T7.  S.  Monitor 
"Terror." 


The  monitor  Terror,  of  the  United  States  Navy,  is  a  vessel  that 
has  attracted  considerable  attention  from  naval  experts  because  of 
the  pneumatic  machinery  installed  on  board  of  her.  Compressed 
air  is  used  to  operate  the  gun  turrets,  elevate  and  depress  the  guns, 
hoist  the  ammunition,  take  the  recoil  of  the  guns  and  to  steer  the 
ship.  About  the  middle  of  last  month  the  vessel  left  her  anchorage 
off  Staten  Island  and  steamed  out  to  sea  to  give  her  guns  and  the 
pneumatic  apparatus  a  full  trial.  From  the  account  of  the  first 
day's  trial,  as  it  appeared  in  the  New  York  Sun  of  Nov.  20,  we  take 
the  following : 

The  monitor  Terror,  of  the  United  States  navy,  did  today  what 
no  other  ship  in  the  United  States  navy  ever  did.  She  fired  solid 
shot  at  sea  from  her  four  10-inch  guns  in  one  volley.  All  the  guns 
went  off  as  one  piece.  They  were  fired  by  electricity  from  the 
bridge.  Nearly  1,000  pounds  of  powder  was  burned  in  doing  it  ana 
a  ton  of  metal  was  hurled  into  the  deep.  Thai;  volloy  represented 
about  S500  worth  of  material  destroyed.  The  recoil  of  the  four 
guns  represented  no  less  than  56,000  foot-tons,  and  yet  the  Terror 
showed  scarcely  a  tremor  as  the  guns  plunged  back  from  the  dis- 
charge and  then  slid  into  their  places. 

Eight  years  ago  Secretary  Whitney  of  the  Navy  Department 
signed  a  contract  with  the  Pneumatic  Gun  Carriage  and  Power 
Company,  of  Washington,  to  supply  a  pneumatic  system  of  steering 
and  of  operating  the  machinery  turrets  in  the  Terror.  No  vessel  in 
the  world  had  ever  made  use  of  a  pneumatic  system  in  .steering  or 
in  operating  turrets,  and  Secretary  Whitney's  contract  was  a  good 
deal  of  an  experiment.  It  was  not  until  yesterday  and  to-day  that 
any  test  was  made  of  the  system.  The  Terror  is  still  the  only  vessel 
in  the  world  so  equipped,  and  upon  the  result  of  this  test  may  de- 
pend important  changes  in  handling  big 'guns  on  warships  and  in 
steering  all  kinds  of  large  vessels.  The  trial  was  not  fully  completed, 
but  so  far  as  it  went  it  was  a  complete  success  for  the  pneumatic 
system. 

It  is  because  of  the  fact  that  the  Terror  may  mark  another  dis- 
tinct advance  in  naval  affairs  by  Americans  that  this  trial  trip  was 
of  unusual  significance.  On  April  15  last  the  vessel  went  into  com- 
mission. She  went  out  cruising  for  two  weeks  in  August  and  it 
was  found  that,  so  far  as  steering  went,  the  pneumatic  system, 
whether  operated  directly  by  wheels  or  by  levers  under  electric 
control,  was  successful.  It  was  also  found  that  in  turning  the  tur- 
rets, elevating  or  depressing  the  guns,  hoisting  the  ammunition, 
loading  the  guns  and  receiving  the  terrific  recoil  after  their  dis- 
cherge,  the  system  was  effective  and  superior  to  the  use  of  steam 
or  hydraulic  power.  The  air-compressors  (made  by  the  Norwalk 
Iron  Works  Company)  get  up  a  working  pressure  in  from  two  to 
three  seconds.  There  is  no  reservoir  for  the  compressed  air 
except  the  large  8-inch  pipe  which  runs  through  the  ship. 
In  this  pipe  a  pressure  of  125  pounds  to  the  square  inch  is 
generated  in  45  seconds.  A  small  pipe  leads  some  of  this  air  to 
the  steering-room.  It  passes  into  cylinders  on  either  side  of  the 
rudderhead.  A  man  turns  a  wheel  in  the  chart-room,  turret  or 
steering  room  with  a  pressure  of  {one  finger  and  from  one  of  these 
cylinders  a  big  piston  rod  emerges  and  pushes  the  rudderhead  as 
far  as  the  man  at  the  wheel  desires.  There  is  no  rattle  of  chains, 
no  leakage  of  pipes,  no  overheated  room.  When  the  man  at  the 
wheel  wishes  to  throw  the  rudder  the  other  way  the  piston  from 
the  other  side  darts  out  and  the  rudder  goes  over.  A  small  lever  can 
be  attached  to  an  electric  motor  (controlling  the  air-valves)  and 
by  swinging  this  lever  back  and  forth  the  rudder  goes  over  as 
as  easily  as  if  a  massive  steam  engine  had  done  it  all. 

This  rudder  was  turned  to-day  from  hard-a-port  to  hard-a-star- 
ooard  in  the  short  time  of  six  seconds.  That  was  unheard-of 
speed.  Remarkable  time  was  also  made  in  turning  the  monster 
turrets.  All  the  air  was  exhausted  from  the  compressors  and  the 
machine  was  started.  In  less  than  three  seconds  a  turret  weighing 
more  than  250  tons  was  swinging  in  its  circle.  The  compressor 
generated  its  full  force  of  125  pounds  pressure  in  the  short  time  of 
45  seconds.  There  was  no  vibration  to  be  felt  in  the  turret,  and  the 
monster  guns  showed  not  the  slightest  tremor  as  they  swung 
around.  The  turrets  were  turned  by  a  simple  turning  engine,  and 
the  men  who  worked  in  them  were  not  clad  in  oilskins,  as  in  most 
turrets,  but  swung  merrily  to  their  work  half  stripped.  A  test  was 
made  of  moving  both  turrets,  elevating  the  guns  and  swinging  the 
rudder  by  means  of  one  compressor.  In  52  seconds  both  turrets 
were  completely  swung  around. 

The  speed  simply  astonished  all  the  naval  officers.  The  Tria' 
Board  consisted  of  these  officers:  Capt.  P.  F.  Harrington,  of  the 
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Terror;  Naval  Constructor  F.  L.  Fernald  and  Chief  Engineer 
George  W.  Stivers,  with  Lieut.  Albert  Gleaves  as  recorder.  The 
time  allowance  for  swinging  the  helm  clear  over  was  16  seconds 
The  time  allowance  for  turning  the  turrets  was  also  beaten  by  as 
large  a  proportion  as  the  manoeuvers  with  the  helm. 

The  great  test  of  the  day  was  the  volley  firing  from  the  10-inch 
guns.  This,  too,  was  to  be  a  time  test.  Five  volleys  were  to  be  fired 
from  them  at  intervals  of  not  less  than  three  minutes.  The  guns 
were  to  be  loaded  completely,  without  any  previous  preparation  of 
ammunition.  The  crew  had  practically  no  drill  in  the  work.  It 
was  found  that  the  first  gun  in  the  after  turret  was  loaded  in  1 
minute  and  37  seconds.  The  first  gun  in  the  forward  turret  was 
loaded  in  1  minute  and  46  seconds.  The  second  gun  in  the  after 
turret  was  ready  for  firing  in  2  minutes  and  9  seconds,  and  the  sec- 
ond gun  in  the  forward  turret  was  ready  23  seconds  later.  Thus  all 
four  guns  were  loaded  inside  of  2  minutes  and  31  seconds.  As  soon 
as  the  guns  were  ready  the  signal  to  fire  was  given  by  a  member  of 
the  Trial  Board.  Navigating  Officer  Curtis  stooped  over  his  electric 
battery,  turned  a  handle  swiftly,  and  at  once  the  ship  shook  under 
the  mighty  reverberation  of  the  four  guns. 

As  we  go  to  press  word  comes  that  the  vessel's  tests  at  sea  have 
been  completed  and  are  eminently  satisfactory. 


Arbitration  Committee  Decisions. 


In  addition  to  the  four]  items  already  passed  upon  by  the  Arbi- 
tration Committee  for  the  guidance  of  roads  during  the  year,  and 
reported  by  us  last  month,  the  following  subjects  were  brought 
to  its  attention  at  itsjmeeting  held  Nov.  6,  1S96,  by  correspondence 
from  the  members  of  the  Association,  and  were  considered  worthy 
of  a  ruling  in  accordance  with  the  instructions  from  the  Associa 
tion  that  the  committee  should  make  a  ruling  on  questions  arising 
and  not  settled  by  the  rules,  which  ruling  should  stand  as  a  part  of 
the  rules  for  the  year  : 

E.  When  airbrake  hose  is  missing  it  is  evidence  of  unfair  usage, 
and  the  cost  of  replacement  is  chargeable  to  the  party  having  pos- 
session of  the  car. 

F.  There  seems  to  be  some  misunderstanding  also  in  regard  to 
Section  49  of  Rule  3,  Section  15  and  16  of  Rule  4  and  Section  5  of 
Rule  5.  The  Arbitration  Committee  rules  that  a  proper  under- 
standing is  as  follows  : 

It  is  the  intent  of  the  rules  that  a  repair  card  shoule  be  used  in 
all  cases  when  repairs  are  made,  whether  such  repairs  are  made 
right  or  wrong,  or  whether  they  care  to  be  charged  to  the  car 
owner  or  not. 


THE  MOST  ADVANTAGEOTTS  DIMENSIONS  FOR 

LOCOMOTIVE  EXHAUST  PIPES  AND 

SMOKESTACKS.* 


BY  INSPECTOR  TEOSKE. 


Thf.  section  of  a  cylindrical  stack  is  1}4  times  as  large  as  that 
of  the  u-aisf  of  an  equivalent  conical  stack  udth  a  flare  of\. 

Or  the  diameter  of  the  cylindrical  stack  is  equal  to   V'1..5  =  1.2247 
times  tlie  waist  diameter  of  a  conical  stack  with  a  flare  of  ' 

In  consequence  of  the  changeability  of  the  co-eSicients  it  is  evi 
dent  that  an  accurate  calculation  can  only  be  made  by  basing  it 
upon  the  sectional  area  of  the  tubes. 

The  value  of  the  co-etflcients  can,  to  be  sure,  be  taken  from  the 
lines  of  the  diagram  given  in  Fig.  75,  but,  in  order  to  give  an  exact 


(Co7itiuued  from  page  .313.) 

This  increase  of  the  co-efficients  is  graphically  shown  in  Fig.  75. 
The  abscissas  of  both  diagrams  give  the  grate  areas  in  square  feet, 
while  the  ordinates  give  the  values  of  the  corresponding  sectional 
co-efficients.  The  co-efficients  were  calculated  and  the  diagrams 
drawn  to  express  an  average  for  large  and  small  grate  areas  and 
for  different  locomotives  with  varying  ratios.  It  has  been  found 
that  the  ordinates  of  the  connecting  line  for  both  forms  of  stack  lie 
in  a  straight  line,  from  which  it  follows  : 

With  an  increasing  grate  area  the  sectional  co-efficient  increases 
in  an  arithmefical  ratio. 

Referring  to  the  throwing  of  sparks,  it  may  be  remarked  that  I 
found  this  to  be  no  greater  with  the  experimental  stack  as  applied 
to  the  four-coupled  Erfurt  locomotive  than  in  the  case  of  the  four- 
coupled  express  oassenger  compound  locomotive.  We  can  thus 
apply  a  spark  arrester  with  this  stack  with  the  same  certainty  of 
safety  that  we  feel  in  connection  with  the  compound  locomotive. 

The  two  lines  of  the  diagram  in  Fig.  75  are  not  parallel  to  each 
other,  but  that  of  the  cylindrical  stack  rises  more  abruptly  than 
the  other,  and  this  in  such  a  ratio  that  for  the  same  abscissas  the 
value  of  its  ordinates  is  about  one  and  a  half  times  as  much  as  that 
of  the  conical  stack.    Thus  we  obtain  for  the  same  ratio 

*  Paper  read  before  the  German  Society  of  Mechanical  Engineers,  and 
published  in  Olascrs  Annaleii  fur  Gcwcrbe  und  Banuescn. 

In  America  it  is  well  known  that  a  considerably  higher  vacuum  is  used 
than  in  Germany.  According  to  an  article  by  Herr  von  Borneg,  published 
in  the  Anncilen  fi'r  Geicerbc  nnd  Bamrcien  in  1^92,  page  223.  this  vacuum 
frequently  amounts  to  as  much  as  from  12  inches  to  l3%  inches  of  water. 
This  unavoidably  causes  a  large  quantity  of  sparks  to  be  carried  through 
the  tubes  and  is  the  reason  for  the  application  of  the  large  sniokebox;  for, 
in  this  way,  the  particles  of  coal  that  are  carried  through  the  tubes  can  be 
collected  in  the  trcnt  end  and  the  ample  space  provided  enables  this  to  be 
done  without  quickly  clogging  the  lower  tubes  and  thus  interfering  with 
the  steaming  capacity  of  the  boiler. 
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Fig.  75. 

reading  of  the  same,  Table  XXVIII.  is  appended.  It  gives  the 
value  of  this  co-efficient  for  15  different  limits  of  grate  area  within 
the  limits  of  9.68  square  feet  and  25.29  square  ft.  In  it  fa.  cyl.  =  the 
sectional  area  of  the  cylindrical  stack, /s.  con.  =  the  sectional  area 
of  the  conical  stock,  contracted  on  a  flare  of  J  at  the  waist. 

TABLE  XXVIII. 


Grate  area. 

Sectional  coefflcient  <P  of 

Square  feet. 

/scon. 

fa  cyl. 

9.68  to  10.22 

.3350 

.60250 

10.76  to  11.30 

.3375 

.60625 

11.84  to  12.38 

.3400 

.51000 

12.92  to  13.46 

.3425 

.51375 

14.00  to  14.51 

.3459 

.51760 

15.07  to  15.61 

.3475 

.52125 

16.15  to  16.69 

.3500 

.52500 

17.23  to  17.77 

.3525 

.52876 

18.30  to  18.84 

.3550 

.53250 

19.38  to  19.92 

.3575 

.53626 

20.45  to  20.99 

.3600 

.51000 

21.53  to  22.07 

.3625 

.54375 

22.61  to  23.15 

.3650 

.54750 

23  68  to  24.22 

.3675 

.61125 

24.76  to  25.30 

.3700 

.65500 

If /V  indicates  the  sectional  area  of  the  tubes  in  square  feet,  the 
sectional  area  of  the  stack  in  square  feet  will  be  represented  by 
I.  fs  =  <pfr 

The  diameter  S  of  the  nozzle  opening  can  be  obtained  from  the 
sectional  area  of  the  tubes  by  means  of  the  formula 

Ila.  fh  =  ^  fr  =  O.Oi  fr 

when/b  indicates  the  sectional  area  of  the  nozzle. 

A  simpler  method  still  leads  one  to  the  same  result,  if  we  calcu- 
late it  directly  from  the  diameter  of  the  stack. 
The  equation  referred  to  becomes 
lib.  S  =  i4d 

in  which  d  represents  the  diameter  of  the  waist  of  stack  having  a 
flare  of  J. 

The  nozzle  distance  x  is  calculated  as  we  have  indicated  in  section 
III.,  by  the  formula: 

X  =  (IM  to  l%)d 
for  which  we  take  the  smaller  value 
III.  X  =  IKrf 

This  gives,  empirically,  a  satisfactory  position. 
Since  it  is  possible  to  take  .c  as  equal   to  l)od,  the  value  obtained 
from  III.  can,  in  cases  of  necessity,  be  increased  a  few  inches  in 
round  numbers. 
How  great,  now,  should  we  make  the  total  height  H  ? 
In  section  III.  it  was  roughly  shown  from  the  experiments  with 
the  experimental  apparatus  that  a  satisfactory  construction  can  be 
obtained  by  making  Hfrom  4Jj  to  5  times  the  diameter  of  the  waist 
of  the  stack:  the  nozzle  distance  .v  would  then  become  I'jd. 

In  section  V.  we  saw  that  it  is  well  when  H  is  given  to  make  the 
value  of  I  and  x  as  follows  : 

I  =  (0.6  to  O.DB. 
X  =  (0.4  to  OJS)H. 
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From  this  we  may  take  as  approximately  the  arerage  values  as 
follows :  „ 

From  III.  we  now  have 

X  =  VAd,  which  gives  l%d  =  J^fl,  or 

V.  n=M  =  i\{d. 

The  total  height  ^of  the  stack  is  thus  made  dependent  upon  the 
diameter  rf  of  the  waist.  But  it  can,  nevertheless,  be  increased  a 
few  inches  without  any  hesitation.  «    rr-   * 

Fig.  76  snows  the  necessary  division  of  the  total  height  of  M  into 
the  nozzle  distance  .rand  the  slack  length  I  in  accordance  with 
what  has  just  been  said. 

If  we  bear  in  mind  the  foregoing  comparisons  for  the  principal 
dimensions  of  the  conical  stack  having  a  flare  of  one-sixth  and 
using  the  diameter  of  the  waist  (f  as  the  unit  of  measurement  we 
will  have  I  =  M,  and  theupper  diameterof  the  slack  =  l}id,  which 
thus  becomes  the  same  as  the  nozzle  distance  x. 

The  ratios  existing  between  the  several  dimensions  of  a  locomo- 
tive stack  are  thus  shown  to  be  of  the  very  simplest  nature,  as  still 
further  shown  by  Fig.  77.*  .,   .  ,    , 

These  ratios  have  been  nroven  to  be  accurate  and  available  tor 
use  not  only  on  ordinary  locomotives,  as  demonstrated  in  numer- 
ous cases,  but  on  the  whole  range  of  express,  passenger  and  freight 
locomotives,  as  welt  as  upon  switching  engines.  For  compound 
locomotives,  on  the  other  hand,  a  further  change  is  required,  as  an 
application  to  them  has  demonstrated.  In  consequence  of  their 
having  only  two  exhausts  for  each  revolution  of  the  crank,  the 
stack,  in  order  to  produce  the  same  effect  upon  the  lire,  must 
either  be  somewhat  smaller  or  somewhat  longer  than  in  the  eom- 
paritive  dimensions  given  above,  provided  it  is  not  thought  best  to 
modify  the  calculation  of  the  increased  total  height  by  the  use  of  a 
wider  bridge.  Experiments  made  on  four  coupled  compound  ex- 
press passenger  locomotives  built  at  Erfurt  and  Hanover  and  six 
coupled  compound  freight  locomotives  gave  a  satisfactory 
worting  of  the  smokestack,  if  the  total  height  was  equal  to  five 
times  the  diameter  of  the  waist;  that  is,  when  I'aZ?  =  5(1,  and, 
likewise,  when  I  =  3^id.  The  above  ratio  of  stack  could  then  be 
taken  as  in  the  ordinary  locomotive. 

The  foregoing  rules  are  tor  conical  stacks  that  have  a  flare  of  one- 
sixth  over  their  whole  length.  If  we  wish  to  use  a  stack  having 
another  inclination,  it  is  necessary,  as  we  have  already  shown  in 
connection  with  Fig.  74,  to  make  a  corresponding  adjustment  of 
the  diameter  of  the  waist  as  calculated  in  table  XXVIII.  for  the 
new  flare.  This  must  be  positive  for  a  flare  less  than  J  (as  1^2.  io- 
etc.,  for  example),  and  negative  for  such  as  are  greater  than  J  (as  J- 
3i  etc.,  far  example).    It  is  merely  stipulated   that,  according  to 
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Fig.  73,  the  average  cross-sectional  area  located  at  a  distance  of  3^ 
above  the  waist  should  remain  thesame.  The  length  of  Z.may,  how 
ever,  change  with  the  diameter  d,  according  to  the  following  ob- 
servations : 

According  to  Fig.  78,  let  the  upper  diameter,  at  a  distance  l^  from 
the  waist,  be  represented  by  D\  let  6  be  the  average  diameter,  and 
.s  one-half  of  the  differenee  between  the  largest  and   the  smallest 
diameters,  hence  we  have  for  a  stack  with  a  flare  of  }  : 
B  =  d  ^  \n 

D  =  d  +  i  s  and 
«!  =  24s 
The  average  diameter  is 

0  =  d  +  2s  =  d-t  — 

which  gives 

VI.  g ;'  =  12  ((?  — cQ. 

*  With  regard  to  the  construction  of  locomolive smokestacks  the  recom- 
mended practice  of  a:  =  %H  should  be  especially  referred  to  Section  Yb. 
It  will  be  remembered  that  it  was  there  shown  that  the  lower  third  of  ihe 
total  height  of  the  slack  is  without  any  marked  influence  on  the  action  of 
the  draft,  provided  that  the  jet  of  steam  with  its  entrained  accompard- 
ment  of  the  products  of  combustion  find  a  free  entrance.  The  latter  state- 
ment tallies  with  the  relative  width  of  stacks  that  were  laid  down  in 
'table  XXVIII.  It  is,  therefore,  from  this  fact  thai  a  particular  shape  at 
this  point  is  a  matter  of  no  moment;  that  the  so  cailed  "foot"  of  the  stack 
tias  been  developed.  It  will  even  be  found  that  the  stack  can  be  length- 
ened downward  a  certain  amount,  thus  lengthening  I  and  shortening  j*, 
and  also  at  the  same  time  contracting  the  new  diameter  of  the  waist 
without  in  any  way  materially  injuring  the  efficiency  of  the  action  of  the 
stack.  For  this  reason  it  is  my  opinion  that  many  of  the  special  bases  and 
stacks  that  have  been  cast  for  individual  locomotives  have  been  a  waste 
of  i.irne.  money  and  trouble.  They  are  only  suitable  where  the  distance 
from  the  nozzle  to  the  top  of  the  smoke-box  is  greater  than  l^d.  or  where 
the  shell  of  the  stack-pipe  projects  through  the  plating  and  comes  down 
into  the  smoke-box. 


Hence,  as  the  cross  section  of  a  cylindrical  stack  is  equal  to  IK 
times  that  of  the  corresponding  conical  stack  having  a  flare  of  J,  we 
also  have 

g  =  1-2247  d 

whence  we  obtain  from  VI.  a 

VI.  6  P  =  2.6964  d  =  CO  2.7  d. 

By  this  equation  we  obtain  from  V.  the  resulting  ratio  of 

d=iH, 
whence  we  obtain  from  I'  the  simple  equation 
<i  =  2.7  X  §  i/ 


or 
VI.  c 


l^  =  0.6  H. 


Whence  the  simple  length  of  stack  I  (see  Fig.  76)  is,  according  to 

12,  equal  to  0.666 H,so   that   it   happens   that  for  the  change    in 

the  flare  of  the  stack,  the  corresponding  length  I'  is  about  i\  H 
shorter  than  before.  Therefore  if  we  wish  to  keep  the  length  I 
constant  it  will  be  necessary  to  enlarge  the  stack. 

In  the  summary  given  at  the  conclusion  of  this  paper,  the  dif- 
ferences between  the  diameters  of  the  cylindrical  and  equivalent 
conical  stacks  having  a  flare  of  J  is  given  in  a  separate  column: 
which  was  averaged  from  a  series  of  experiments  with  an  indi- 
cated stack,  and  calculated.*  If  this  difierence  be  multiplied  by  12 
in  accordance  with  VI.  a  we  will  have  I'. 

If  the  diameter  of  the  cylindrical  stack  is  not  calculated,  i' will 
either  be  fixed  according  to  V'l  6  or,  simpler  still,  according  to  VI.  c. 
In  compound  locomotives  V  will  likewise  be  as  large  as  in  ordinary 
locomotives.  If //be  assumed  theo  I  will  be  equal  to  0.54  II,  a.c- 
cording  to  the  first  and  larger  values  of  //(  =  5  rt). 

As  soon  as  /'  is  determined,  then  the  necessary  enlargement  of 
the  waist  of  a  stack  having  a  flare  of  J  can  be  calculated.  An  ex- 
ample may  make  this  clearer. 

Let  us  take,  for  instance,  a  locomotive  having  a  grate  area  of 
34.74  square  feet,  the  sectional  area  of  the  cubes  being  3.12  square 
feet.  According  to  equation  I  and  table  XXVII,  a  conical  stack 
having  a  flare  of  J  will  have  a  sectional  area  at  the  waist,  /s  =  .37 
X  3.13  =  1.15  square  feet,   which  gives  d  =  14.57  inches  and  H  = 


*  Example  1.  The  eiijht-coupled  consolidation  compound  freight  locomo- 
tive of  the  Prussian  State  Railway  required,  according  to  the  conclusion 
given  in  the  general  review  in  Section  XII.,  and  with  a  slack  having  a 
flare  of  J,  a  diameter  of  waist  of  16.11  inches,  with  the  total  height  i/  =  5  X 
16.14  =  80.7  inches;  I  =  3H  >:  16.14  =  56.49  inches,  and  the  nozzle  distance  x 
=  m  X  16.11  =  24.21  incies.  The  nozzle  diameter  thus  becomes  %  X  16.14 
—  5.71  inches.  If  we  make  the  flare  of  the  stack  1*5  instead  of  g  the  diam- 
eter of  the  waist  must  be  made  16.14  -t- 1.81  =17.95  inches,  whence/',  ac- 
cording to  equation  VI. b  is  equal  to  2.7  X  16.14  =  43.68  inches. 

Owing  to  the  high  position  of  the  boiler  on  this  locomotive  it  was  impos- 
sible to  get  a  total  height  of  stack  of  80.7  inches.  In  fact  it  could  only  be 
made  about  53.11  inches.  The  calculated  stack  had, therefore. to  be  shortened 
about  27.56  inches,  which  means  that  the  length  /  was  56.59  —  27.56  =  29  03 
inches.  According  to  Plate  IV.,  under  IV.  it  appears  that  a  funnel-shaped 
stack,  4  feet  9.68  inches  long,  when  shortened  27.56  inches,  shows  a  diminu- 
tion of  the  vacuum  of  about  .87  inches  of  water,  the  abscissas  being  24.21  -j- 
17.52  =  41.73  inches  and  the  nozzle  diameter  5.32  inches.  The  shortened 
stack  niust  then  be  given  such  an  increase  of  flare  that  this  lowering  of  Ihe 
vacuum  will  bo  compensated.  According  to  the  said  Plate  IV.,  we  find 
that  th'9  contraction  will  amount  to  .about  1,97  inches;  for  the  stack  with 
a  flare  of  one-twelfth,  with  a  diameter  of  15.75  inches,  when  shortened  27.5tj 
inches,  shows  a  vacuum  of  3.7  inches  at  an  abscissa  of  3  feet  5.73  inches, 
which  with  a  stack  of  the  same  length,  but  having  a  diameter  of  13.78 
inches,  shows  a  vacuum  of  4.69  inches,  both  nozzles  having  a  diameter  of 
5.32  inches  (a.  mean  between  5.51  itches  and  5.12  inches),  or  a  differeucs  of 
.99  inches.  The  diameter  of  the  waist,  which  was  17.95  inches,  thus  be- 
comes in  the  new  stack  of  one- twelfth  flare  only  about  17.95  —  1.97  =  15.98 
inches,  with  a  length  I  =  28.94  inches  and  a  nozzle  distance  x  =  24.21  inches. 
The  eigh'-coupled  consolidated  locomotive  in  question  worked  satiafac- 
torily  with  a  waist  diameter  of  15.75  inches;  a  length  I  =  28.55  inches  and 
a  nozzle  distance  .r  =  24.02  inches,  while  the  nozzle  diameter  is  5.12  inches. 

Example  ^a.  The  eighi-wheeled,  four-coupled  compound  express  loco- 
motive of  the  Prussian  ^tate  Railway  permits  the  use  of  a  total  height  of 
stack  H of  about  5  feet  4.96  inches,  provided  the  nozzle  is  not  placed  below 
the  upper  row  of  tubes.  Accordiug  to  the  statement  already  made,  ihe 
stack  having  a  flare  of  I  must  have  a  waist  of  14.53  inches  in  diameter:  H 
would  then  be  equal  to  5  X  14.53  —  72.65  inche  in  round  numbers;  (  =  51.18 
inches  and  ;r  =  1!^  X  It. 53  =  21.78  inchts  in  round  numbers,  and  the  nozzle 
diameter  must  be  4.86  inches.  The  calcula:ed  length  of  stack  thus  becomes 
7.87  inches  shorter,  that  is  to  say  I  will  be  equal  to  43.31  inches.  According 
10  Plate  IV.  under  IV.,  the  length  of  a  funnel  shaped  stack  with  a  flare 
of  ^2  is  4  feet  9.68  inches. with  a  nozzle  diameterof  4,74  inches  andadiameler 
itself  of  15.75  inches,  producing  a  vacuum  of  4.09  inches,  which  drops  to  3.94 
inches,  with  a  stack  length  of  4  feet  3.18  inches,  and  to  3.66  inches,  with  a 
length  of  3  feet  7.31  inches.  Shortening  the  stack  7.87  inches  also  lowers 
the  vacuum  from  3.94  inches  to  3.66  inches,  or  .28  inch.  This  slight  fall  can 
best  be  met  by  the  application  of  the  bridge. 

According  to  Plate  VI.  under  D,  with  an  abscissa  of  21  65  -1-  17.52  =  39.17 
inches,  the  vacuum  of  a  funnel-shaped  stack  4  feet  9.68  inches  long,  wil  h 
a  flare  of  ,'5  and  a  diameter  of  15.75  is  increased  about  .37  inch  by  cutting 
down  the  stack  15  75  inches  at  the  top,  if,  at  the  same  time,  instead  of  a 
nozze  4.74  inches  in  diameter  one  with  a  bridge  ,63  inch  wide  and  5.12 
inches  in  diameter  is  used.  But  since,  in  this  case,  compensation  must  be 
made  for  only  .27  inch,  a  somewhat  narrower  bridge  can  be  used.  This 
locomotive,  with  a  stack  having  a  flare  of  ,5,  a  diameter  of  16.14  inches 
(having  been  substituted  for  one  with  a  flare  of  6  and  a  diameterof  14.53 
inches)  with  I  =  43.31  inches  a-  =  21.65  inches  and  a  nozzle  5.12  inches  in 
diameter  provided  with  a  bridge,  generated  sutBeient  steam  for  its  work 
and  yet  threw  less  sparks  than  the  old  and  smaller  stack  had  done. 

b.  The  same  good  results  were  also  obtained  with  astack  .59inch  smaller, 
while  the  other  dimensions  were  kept  the  same  as  in  the  stack  of  16.14 
inches  diameter  just  mentioned.  According  to  the  plates,  the  vacuum  was 
increased  about  .27  inch  by  this  contraction  of  .59  inch.  If  a  bridge  .35  inch 
wide  is  used  the  diameter  of  the  nozzle  can  be  iocre-sed  to  5.2S  inches. 

c.  By  dropping  the  nozzle  down  below  the  top  row  of  tubes,  the  calcu- 
lated total  height. //=  6  feet  0.8)  inch,  of  stack  can  be  obtained.  On  an 
eight-^vheeled,  four-coupled  compound  express  locomotive,  the  fire  was 
worked  in  a  satisfactory  manner,  with  a  cylindrical  stack  having  a  diam- 
eter of  17.72  inches,  a  length  of  slack  proper  of  4  feet  2  inches,  a  nozzle  dis- 
tance of  22.84  inches  and  a  nozzle  diameter  of  5.12inches  provided  with  a 
bridge  .31  inch  wide,  and  this  too  when  the  engine  was  severely  crowded. 
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43^  X  14.57  =  65.66  inches,  =  5  feet,  5  .66  inches,  I'  will  then  be  equal 
to  2.7  X  14.57  or  0.6  x  65.66  =-39.4inche3  (1.  m.). 

whence  -=    19.7  inches.  (.500  mm.). 

In  a  height  of  19.7  inches  the  contraction  at  the  bottom  is  the 
same  as  the  widening  at  the  top. 


In  stacks  with  J  flare  we  have 

A    " 

A     " 


19.7 

6     ' 
19.7  _ 

s' 

19.7 

10 
19  J 

12 


3.28  inches. 
2.46      " 
1.97       " 


Etc. 

Again  the  stack  with  a  flare  of  «  has  a  smaller  waist  than  the— 
Stack  with  a  flare  of  J  by  3.28  —  2.16  =    .82  inch. 
"  "  "  ,'a   "  3.38  — 1.97  =  1.31  inches. 

,'i   "  3.28  —  1.61  =  1.64     " 

Thus  the  ad.justments  2  s  for  the  diameter  of  the  waist  calculated 
in  accordance  with  Table  XXIII.  are  established. 

By  maintaining  a  greater  diameter  of  stack  at  the  waist,  the 
nozzle  distance,  as  calculated  according  to  equation  III.,  remains 
unchanged  as  well  as  the  total  height  //,  together  with  the  nozzle 
diameter  that  was  calculated  according  to  II.  6.  Now,  if  our  stack 
having  a  flare  of  J  is  replaced  by  one  with  a  flare  of  {y.  the  diame- 
ter of  the  latter  would  then  be,  in  round  numbers,  14.57  +  1.61  = 
16.18  inches.  It  would  have  a  total  height  of //  =14.57  x  4.5  = 
65.57  inches,  i  =  I3  x  65. . 57  =  43.78  inches,  and  the  nozzle  distance 
*'  =  yi  X  65.57  =  21.88  inches,  while  the  diameter  of  the  nozzle  itself 
would  beX  X  14.57  =  4.86  inches. 

If  we  make  an  application  of  these  dimensions  to  a  compound  lo- 
comotive having  the  same  grate  area  and  sectional  area  through 
tvibes,  H  and  I  will  be  increased  by  about  }{  d,  so  that  H  =  72.84 
inches  and  I  =  50.98  inches.  All  of  the  other  dimensions,  as  well  as 
the  converted  length  I',  will  be  the  same  as  in  the  ordinary  loco- 
motive. 

From  the  foregoing  discussion  of  the  change  in  the  flare  of  the 
stack  it  is  evident  that  advantage  should  be  taken  of  its  peculiari- 
ties if  the  dimensions  of  difl'erent  stacks  are  to  be  so  adjusted  as  to 
make  a  comparison  of  their  action  with  each  other.  To  do  this 
they  must  be  changed  to  the  same  flare;  furthermore,  it  is  also 
necessary  to  hear  in  mind  the  different  nozzle  distances,  that  these 
may  also  be  made  the  same  for  the  purpose  of  a  calculation,  and 
whether  the  stack  itself  has  actually  been  lengthened  or  shortened. 
Then  afresh  comparison  of  the  stacks  with  reference  to  their  di- 
ameters and  lengths  becomes  possible. 

In  this  way  it  is  often  found  that  on  locomotives  with  ratios 
already  established  the  stack  is  too  small  for  a  large  nozzle  opening, 
and  on  the  other  hand  the  stack  is  too  large  for  the  small  opening. 
According  to  the  deductions  obtained  from  sections  III.  to  V.,  the 
same  vacuum  can  be  produced  with  both  arrangements.  Accord- 
ing to  the  statement  made  in  V.  e  the  latter  arrangement  (the  large 
stack)  is  u.sually  the  one  to  be  preferred,  especially,  and  this  must 
be  distinctly  emphasized — there  should  never  be  too  great  a  con- 
traction of  the  nozzle  opening  (the  calculation  being  correct)  lest 
there  be  a  corresponding  oack  pressure  put  upon  the  steam  piston, 
as  a  result,  as  was  clearly  shown  by  the  Templekof  experiments. 
This  inter  relationship  existing  between  the  stack  and  the  nozzle 
must  be  kept  constantly  before  the  eye  in  the  determination  of  the 
dimensions  to  be  given  to  these  parts.  No  accurate  rule  for  the  in- 
fluence and  action  of  the  draft  upon  the  fire  is  rendered  possible  by 
the  knowledge  of  the  dimensions  of  only  one  of  these  parts. 

The  stack  and  the  nozzle  must,  rather,  always  he  examined 
together. 

According  to  the  deductions  obtained  from  Section  XI.,  it  is  seen 
to  be  purely  a  matter  of  taste  as  to  what  shape  of  stack  shall  be 
used,  whether  cylindrical  or  conical,  especially  as  the  cost  scarcely 
enters  into  the  question. 

When  it  so  happens  that  the  height  available  in  the  construction 
is  not  as  much  as  that  demanded  by  equations  V  and  V.a.  then  the 
shortened  stack  must  be  made  correspondingly  smaller.  The  lines 
of  the  diagrams  in  Plates  III.  and  IV.  show  this  without  any  furthar 
rule.  If  the  stack  is  made  a  few  inches  longer  than  the  established 
length,  as  in  the  case  of  a  tank  locomotive,  for  example,  where  it 
was  done  for  the  sake  of  avoiding  a  smoke  annoyance  to  the  men  ; 
then,  if  the  action  of  the  draft  is  to  be  kept  the  same,  it  must  be 
made  larger  in  diameter  according  to  Table  XXVIII.  The  Plates 
mentioned  also  give  the  necessary  data. 

It  must  be  remembered  just  here  that  the  value  of  the  vacuums 
given  in  these  tables  must  be  understood  to  be  only  approximations 
forgeneral  application.  They  were  obtained  on  the  experimental 
apparatus  under  the  conditions  existing  on  a  passenger  locomotive, 
and  therefore  coincide  in  the  Srst  line  with  that  of  those  locomo- 
tives of  similar  conditions  and  sizes.  But  the  latter  ones  are  only 
definite  for  the  first  position  of  the  air  openings  ;  atill,  as  the  draft 
ratios  of  all  locomotives  are  very  much  alike,  the  results  obtained 
by  these  experiments  can  be  adapted  to  a  general  application  and 
the  plates  admit  of  being  transferred  to  locomotives  of  a  diflerent 
kind. 

For  the  purpose  of  making  an  average  of  the  conditions  prevail- 
ing in  practice,  locomotive  experiments  were  instituted,  using  both 
pure  Silesian  coal  and  a  half  and-half  mixture  of  this  and  of  West- 
phalian  coal.  When  a  stack  designed  in  accordance  with  the  fore- 
going rules  failed  to  make  steam  enough  on  account  of  the  fuel 
used,  the  draft  could  be  readily  adjusted  and  made  sufficient  by 
the  application  of  a  bridge  to  the  nozzle. 

Still,  it  is  not  alone  the  kind  of  fuel  that  influences  the  draft  in  a 
way  that  the  formulfB  cannot  be  applied  in  a  definite  manner,  but 
particularly  that  wide  variety  of  arrangement  that  prevails  in  the 
designs  of  locomotive  boilers  and  their  appurtenances,  such  as 


similar  grate  areas  and  sectional  areas  through  the  tubes.  Greater 
length  of  flues  and  closer  meshes  in  the  spark  arresters  may  like- 
wise diminish  the  draft  and  necessitate  a  variation  from  the  calcu- 
lated dimensions.  The  simplest  way  of  meeting  this  difficulty  is, 
as  we  have  already  demonstrated,  by  the  application  of  a  bridge  to 
the  exhaust  nozzle.  Suppose,  for  example,  that  the  draft  is  too 
weak,  it  can  readily  be  strengthened  by  the  application  of  a  bridge 
of  a  suitable  width,  while  the  diameter  of  the  nozzle  is  also  in- 
creased. Suppose  it  is  too  strong,  it  is,  on  the  other  hand,  merely 
necessary  to  bore  out  the  nozzle  to  a  larger  diameter,  or,  in  case  a 
bridge  is  already  there,  it  can  be  made  narrower  or  a  smaller  one 
substituted  in  its  place.  By  this  means,  especially  on  the  trial  of  a 
new  type  of  locomotive,  we  can  advantageously  make  the  change 
if  we  desire  to  test  the  steam-generating  qualities.  Likewise,  it 
may  be  desirable  to  furnish  the  driver  with  a  few  bridges  of  difllerent 
widths  and  depths  that  vary  from  each  other  by  from  .05  to  .10 
inches,  with  instructions  to  try  them  one  after  another  until  the 
best  possible  draft  on  the  fire  is  obtained. 

In  most  cases  a  bridge  from  .20  inch  to  .27  inch  in  width  and 
from  .16  inch  to  .20  inch  in  height  will  suffice  for  increasing  the 
draft  a  suitable  amount,  so  that  in  general  the  nozzle  may  be  made 
a  few  hundredths  of  an  inch  larger  in  diameter  than  that  called 
for  by  the  calculations.  It  was  also  shown  by  the  experiments 
mentioned  above  that  no  marked  increase  in  the  back-pressure  on 
the  pistons  is  to  be  feared  as  the  result  of  the  application  of  so 
small  a  bridge.  But  if  it  is  desired  to  make  a  considerable  in- 
crease in  the  strength  of  the  draft  it  becomes  necessary  to  adopt  a 
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wider  bridge,  say  from  .39  inch  to  .47  inch,  and  at  the  same  time 
increase  the  diameter  of  the  nozzle'  from  .20  inch  to  .39  inch,  by 
which  means  the  steam  jet  will  be  given  a  sharper  divergence  and 
thus  fill  the  stack  more  quickly.  An  example  of  this  is  furnished 
by  the  case  of  an  eight  wheeled,  four-coupled  Erfurt  locomotive, 
the  diameter  of  whose  nozzle  was  calculated  at  5.02 
inches,  but  which  was  actually  madp  5.12  inches,  and  a  bridge 
.31  inch  applied.  In  consequence  of  this,  with  a  conical  experi- 
mental stack  14.96  inches  in  diameter  at  the  waist  and  a  flare  of  J 
(the  length  being  like  that  given  in  the  annexed  review  at  the  con- 
clusion of  this  article),  the  calculated  nozzle  distance  could  be 
decreased  from  22.44  inches  to  8.5  inches.  In  the  same  way  on  a 
locomotive  of  similar  construction,  a  cylindrical  stack,  having  a 
diameter  of  18.70  inches,  was  taken  instead  of  the  calculated  size  of 
18.31  inches,  since  the  same  nozzle  (5.02  inches  in  diameter)  was  en- 
larged to  5.10  inches,  and  a  bridge  13  inches  wide  applied.  In  both 
cases  the  consumption  of  fuel  and  the  generation  of  steam  was 
satisfactory. 

With  the  cylindrical  stack  the  nozzle  opening  was  placed  so  low 
that  it  was  almost  flush  with  the  top  row  of  tubes,  so  that  the 
proper  constructional  height  H  was  obtained.  It  is  well  known 
that  this  low  location  of  the  nozzle  has  had  many  applications  on 
the  large  English  locomotives,  among  others  on  the  so-called  single- 
driver  engines  of  the  Great  Northern  Railway,  which,  with  drivers 
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8  feet,  2}4  inches  in  diameter,  haul  the  fast  express  trains  from 
London  to  the  North;  and  also  on  the  Webb  three-cylinder  com- 
pound locomotives  of  the  London  and   North   Western  Railway. 

The  use  of  the  bridge  is  to  be  recommended  in  a  general  way  in 
nil  cases  where  it  is  desired  to  increase  the  draft  in  accordanee 
with  Sections  VIL  and  IX.,  and  thus  it  becomes  necessary,  under 
these  conditions,  to  enlarge  the  nozzle  or  the  stack,  or  shorten  the 
noizle  position  and  with  it  the  total  height//  of  the  stack.  As  al- 
ready emphasized  in  section  VII.,  it  is  not  always  possible  to  ar- 
range to  get  the  full  height  of  stack //,  especially  in  locomocives 
where  the  boiler  is  very  high,  so  that,  in  compound  locomotives  for 
example,  the  values  ranges  from  i}.id  to  5d. 

The  making  and  application  of  the  bridge  must,  of  all  things,  not 
be  left  solely  in  the  bands  of  the  locomotive  engineer,  since  they 
are  apt  to  use  forms  and  dimensions  that  are  whollv  unsuited  for 
practical  working,  as  experience  has  shown.  There  are  in  the 
possession  of  the  principal  workshops  at  Tempelhof  a  lar^-e  num- 
ber of  such  false  bridges  of  somewhat  odd  shapes,  which  not  only 
utterly  failed  to  accomplish  their  purpose,  but  by  their  great  con- 
traction of  the  nozzle  actually  had  a  detrimental  effect  upon  the 
consumption  of  coal  and  were,  therefore,  removed  from  the  locomo- 
tives. 

For  the  nozzle  positions  obtained  from  equation  III.  the  form  of 
bridge  illustrated  in  Figs.  7a  and  80  is  recommended.  The  greatest 
width  of  bridge  in  this  case  lies  flush  with  the  top  of  the  nozzle.  In 
the  arrangement  illustrated  in  Fig.  79  the  nozzle  hood  is  held  by 
two  .27-inch  tap  bolts  which  serve  to  hold  the  bridge  in  position.  In 
the  same  way  copper  hoods  may  be  made  of  this  convenient  form, 
which  may  be  used  for  the  purpose  of  raising  the  nozzle  opening 
above  that  of  the  original  cast-iron  hood.  In  the  form  of  bridge 
shown  in  Fig.  80  there  must  still  be  a  small  cutting  awav  of  the 
nozzle  edges  at  two  places.  Both  bridges  can  be  quickly  put  in  po- 
sition and  also  easily  removed. 

Since  observations  with  th  ■  apparatus  have  shown  that  a  vacuum 
in  the  steam  cone  exists  directly  over  the  bridge  for  its  whole 
length,  it  is  not  necessary  that  the  upper  surface  should  be  flat,  as 
shown  in  Figs.  79  and  80.  But  it  can  rather  be  made  crowning,  as 
shown  in  Fig.  81,  by  cutting  the  bridge  out  of  round  iron,  or  three- 
cornered  by  using  square  iron,  or  of  any  other  convenient  form,  pro- 
vided only  that  the  lower  portion  lies  flush  with  the  top  of  the 
nozzle  and  is  wedge-shaped. 

The  customary  treatment  at  the  Tempelehof  shops  is  to  de- 
termme  the  relative  ratios  of  the  stack  and  blast  nozzle  of  each  in- 
coming locomotive.  On  the  basis  of  these  investigations  several 
faulty  contractions  of  the  nozzle  and  un.«uitable  forms  of  bridges 
have  been  set  aside  and  likewise,  in  some  cases,  stacKs  that  have 
been  too  small  have  been  replaced  bv  larger  ones  that  were  more 
suitable.  It  is.  therefore,  self-evident  that  special  value  should  be 
placed  upon  a  careful  adjustment  of  the  ratios  of  stack  and  nozzle, 
since,  as  we  know,  a  slight  variation  of  one  or  the  other  may  result 
in  a  marked  weakening  of  the  action  of  the  draft. 

In  all  of  the  cases  cited  up  to  this  time,  there  is  an  economical  ad- 
vantage presented  that  is  entirely  independent  of  the  decrease  in 
the  throwing  of  sparks  and  the  consequent  lessening  of  the  dangers 
of  fire. 

It  must  be  admitted  that  in  many  ways  the  suitable  dimensions 
of  stack  measurements  are  still  undervalued.  These  are  quite  neces- 
sary in  order  to  come  to  a  correct  conclusion  regarding  a  locomotive 


and  should  therefore  always  be  used.      But  it  must  not  be  thought 
that  the  diagrams  can  never  fail  in  the  slightest  particular. 

In  conclusion  the  method  of  calculating  stacks  and  nozzles  may 
be  briefly  summarized  as  follows: 

a.  Conical  Stacks. 

We  ascertain  the  smallest  diameter,  d,  of  a  stack  of  J  flare  from 
Table  XXVIII.,  according  to  the  size  of  the  grate  area  and  the 
sectional  area  through  the  tubes,  taking  for  the  ordinary  locomo- 
tive H  =  4U'  d,  then  J-j  7/ gives  the  nozzle  distance  x  (—  IH'  d)  and 
%  Hthe  stack  length  l{=3d). 

For  compound  locomotives  we  will  have  H  =  5d  ,  x  =  IJ^d, 
I  =  S'.j'  d.  The  nozzle  diameter  will  usually  be  5  =  J^  d,  or  when  a 
bridge  of  from  .20  inches  to  .39  inches  is  used,  ^i  =  %  d  -H  (.12  inch 
to  3.5  inch).  (The  most  effective  width  of  bridge  for  a  nozzle 
d'ameter  S  must  be  ascertained  practically.) 

As  we  change  the  flare  of  the  stack  from   J  to  some  other  — 

n 
(I,  ,'o  etc.),  a  larger  waist  must  be  used.  For  this  purpose  we  may 
make  d  about 
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wider,  and  at  the  same  time,  the  diameter  of  the  stack  D  lying  at 
the  distance  li  above  the  waist  must  be  made  correspondingly 
smaller  fsee  Fig.  78).  whenc^  ?•  if  0.6  //  for  simple  locomotives  and 
l^  H  0..54  //'  for  compound  locomotives.  Suppose  we  adopt,  as  is 
perfectly  practicable,  ,'.,  for  the  flare  of  the  stack,  then  the   increase 

71 

in  the  diameter  of  the  waist  becomes  »■  //  _  for  both  kinds  of  loco- 

TT 

motives,  or  in  terms  of   II  w  H  —    for  simple  locomotives    and 

40 
7/1 
u'  H  77-,  for  compound  locomotives. 

44.4 

All  Other  ratios  remain  unchanged  under  these  conditions. 

6.  Cylindrical  Stacks. 

We   may   calculate   the   diameter   either  from  Table  XXVill.  or 
from  the  pri'viously  calculated   diameter  of  the  waist  of  an  equiva- 
lent conical  stack  width  of  Aire  of  t. 
In  the  latter  case  we  will  have 

d  cyl.  =  1.2247  d  con. 
The  nozzle  diameter 

15  =  3.67   d  cyl.  =  X  cl  con  ; 

further  for  simple  locomotives. 

//  =  3.674  d  cyl.  =  H^  d  con. 
I  =  3.450  d  cyl.  =  3  rf  con. 
X  =  1.225  d  cyl.  =  l>a  d  con. 
for  compound  locomotives  we  will  have 

H  =  4.080  d  cyl.  =5d  con. 
I  =  2.855  d  cyl.  =  3'^  d  con. 
X  =  1.235  d  cyl.  =  1>^  d  con. 


TABLE  XXIX. 


Construction  of  Locomotive  (single  expansion). 


*4  Coupled,  6-wheeled  passenger. 

**  I'  6  "  express ". 

J*  ',',  I  "  _"      with  bogie  truck  (Erfurt)!. 

T*  „  °  "  "         (Hanover) 

t'e  6  ••  freieht  

6  ••  8  ••              "      

8  ■•  8  ■•              ••      

8  ;;      10  '•  ••    '..'.'..... '.'..["'..V.W..' 

■}  ''.  8  "  double  freight  with  bogie  drivers.. 

*  ,^  *  "  for  branches  

•  .1  6  "  tank  for  branches 

2  ,.  tt  ',[  '*      "    niain  lines 

*  ,.  •  /,  tank,  pass.,  for  main  lines 

5  ",'  I  "  "      for  main  line !.!.!!!! 

*  ,.  5  "  passenger  (old  type)     

*•  ..  6  "  freight       (  "       '•     ) 

J,  ,.  5  .'  "              (new  •■     ) 

•  ,  "  tank,  nasB.,  (old  type) 

♦  I  '  ••       (old  type) 

•■  
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sq.  ft. 
20  13 
22.28 
24.76 
24.41 
16.47 
24.76 
24.23 
24.76 
20.88 
13.61 
14.00 
15.03 
17.19 
17.19 
16.47 
19.38 
1.1.61 
16.62 
13.40 
10.62 


sq.  ft. 
2.80 
2.63 
3.29 
3.11 
3.17 
3.77 
3.60 
3.83 
3  73 
2.91 
189 
2.41 
2.57 
2.50 
2.77 
2.78 
2.95 
3.38 
2.19 
1.56 


Stack  diameter. 


inches. 
13.57 
13.27 
14.92 
14. 51 
14.29 
16.08 
15., ^5 
16.16 
15  69 
13  62 
10  95 
12.40 
12.87 
12.72 
IS. 35 
13.48 
13.70 
14.84 
11.73 
9.80 


inches, 
16.65 
16.26 
18.29 
17,80 
17.52 
19.63 
19,06 
19.80 
19  23 
16.65 
13.41 
15.20 
15.79 
15.59 
16.34 
16.54 
16.79 
18.19 
11.37 
12.05 


inches. 
4.53 
4.41 
4.98 
4,85 
4.78 
5.35 
5.19 
5.39 
5.24 
4.53 

3  66 

4  13 
4.29 
4.25 
4  45 
4.49 
4.57 
4.98 
3.90 
3.27 


Inches. 
20.39 
19.92 
22.40 
21.81 
21.46 
24.02 
23.35 
24.25 
23.54 
20.43 
16.42 
18.62 
19.29 
19.10 
20.04 
20.24 
20.53 
22  28 
17.60 
14.76 


m 


inches. 
40.79 
39.84 
44.81 
43. 6< 
42.91 
48.03 
46.70 
48.50 
47.09 
40.87 
32.83 
.'i7.24 
38  fS 
38  19 
40  08 
40.47 
41.10 
44.57 
35.20 
29.53 


inches. 
61.19 
59  77 
67, -21 
65.43 
64.37 
72  05 
70  04 
72  76 
70.47 
61.30 
49  23 
55.87 
57,88 
57  29 
60. li! 
60-71 
6'.. 66 
66  85 
3J.79 
44.29 


«J  _  o 

s   a 

o  C  — 
c-rr  = 
o  -  o 

^■—  — 

a 

incht's 
3  (18 
2.99 
3.37 
3.29 
3.23 
.^.61 
3  51 
3.64 
3  54 
S  03 
2,46 
2.80 
2  92 

2  87 
2.99 
3.06 

3  09 
3.35 
2,64 
2.25 


~  1=  a 


iucbfts. 
36.81 
35  S7 
4!i.39 
.19  37 
38  66 
13.23 
42.05 
43.70 
42  44 
36.81 
29  53 
33.50 
34.84 
31.15 
33  98 
?6.50 
37.04 
4>  16 
31  63 
26  61 


REMARKS. 


I:  iSch  ^c"han"/e  mlfbe  an'^equi^alYnV'"  ""■  ""^  °'  "  ^'^^'"  ^'''^-  ""'  '*'^"  '"'''''  '^°"°'^"  f"""  '^^  """^^  ^'^"^  '°  ^''"""'  -^"• 

i    In*"  ramn!,nnifk.'^nmnHvIrth  ^^  "^^llV  '^*  1°^^'"=  "isfance  can  be  obtained  within  a  few  fractions  of  an  inch. 

„lA°  „'l°J2,'i°l!?-J?.°°'??!'J«l '*'«  length  i  and  the   total   height  H  is  about  one-h,alf  the  diameter  of  the  staek  (the  flare  being  J  greater),  all  other 


dimensions  remaining  unchanged. 

done  wUh\lfe''e?'c™\Tn'nfV'h;'fon?  ^^rS^3  '** '"'?  "!  '^'^^"^^'^  "'at   the  ejperimsita)  stacks  of  the  dim?n?ioa3  given  were  tested  in  service,  and  this  was 

marked  (•)aRdthreompoflnd(t)'^^^^^^^^^^  express  locomotives,  both  with   tlje  conical  and  cylindrical  forma      Th»  »i,.,nip  „n^inp.  .r» 
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The  Situation  in  China  and  Japan. 


(WRITTEN   FOB   THE  AMERICAN  ENGINEER.) 

It  is  to  the  interest  of  American  manufacturers  of  raihoad  ma- 
terial, cars,  etc.,  that  they  should  understand  the  changes  in 
China  effected  by  the  late  war  in  Japan.  Before  the  peace  of 
Shimonoseki,  the  Chioese  mandarins  violently  opposed  the  intro- 
duction of  any  innovation,  threatening  to  do  away  with  their  in- 
fluence and  perquisites.  But  since  peace  was  restored,  two 
powerful  influences  have  been  at  work  among  them.  First  comes 
the  hatred  inspired  by  the  success  of  the  despised  Wo-Jin,  or  pig- 
mies, as  they  contemptuously  name  the  Japanese;  and  second  the 
fear  of  dismemberment  unless  China  acquires  the  means  of  con- 
solidating her  strength.  Besides  these  impulses  working  inter- 
nally, the  Japanese  have  been  instrumental  in  removing  the  bar- 
rier which  kept  the  interior  of  China  closed  to  foreign  enterpriie. 
This  fact  is  so  important  that  some  space  may  be  devoted  to  an 
explanation. 

When  peace  negotiations  between  Li  Hung  Chang  and  Marquis 
Iio  were  in  progress  in  Shimonoseki,  the  Japanese  Prime  Minister 
feared  that  England  would  object  to  the  cession  of  the  Liao  Tung 
Peninsula.  To  propitiate  this  power,  Ito  insisted  upon  the  inser- 
tion of  the  following  three  clauses  : 

1.  The  opening  of  several  new  ports. 

2.  The  right  of  Japanese  subjects  to  manufacture  in  the  open 
ports  of  China;  and 

3.  The  abolition  of  the  li-kin  duty. 

As  to  the  lirst  clause,  this  was  simply  establishing  so  many  new 
markets  for  foreign  products;  but  as  these  ports  are  situated  in 
the  poorer  districts  of  China,  the  advantage  to  foreigners  was  not 
great.  Another  thing,  however,  was  the  second  clause.  The 
right  of  manufacturing  had  been  reserved  to  the  mandaiins,  but 
by  the  "favored-nation"  clause  of  China's  treaties  with  other  na- 
tions, no  privilege  whatever  can  be  granted  to  any  nation  which 
is  not  shared  by  all  alike.  This  clause,  then,  threw  China  open 
to  foreign  manufacturers,  and  many  were  not  slow  to  avail  them- 
selves of  cheap  wages,  cheaper  coal  and  transportation. 

But  the  most  miportant  of  all  clauses  was  the  abolition  of  the 
li-kin  duty.  The  import  duty  in  China  is  almost  uniformly  3  per 
cent,  ad  valorem,  and  is  immutable,  being  regulated  by  treaty, 
while  China  neither  demands  nor  is  likely  to  obtain  tariff  auton- 
omy within  our  lifetime.  But  the  mandarins  have  appropriated 
to  themselves  the  right  to  collect  a  toll  on  all  merchandise  passing 
through  their  territory.  The  rivers  are  the  great  arteries  of 
trade,  but  these  magistratures  are  very  close  together,  so  that  the 
frequency  of  this  toll  acted  in  reality  as  a  prohibitory  tariff.  Its 
abolition  has  therefore  opened  China  to  foreign  manufactures. 

Up  to  the  close  of  the  war  the  only  railroads  existing  in  China 
were  from  Tientsin  to  Shanhai  Kwan,[3o  miles,  and  jrom  Tientsin 
to  the  Kai  Ping  coal-fields  owned  and  operated  by  Li  Hung 
Chang.  This  last-named  road  is  67  miles  long.  Both  roads 
are  the  property  of  the  wealthy  viceroy,  but  are  wretch- 
edly equipped  and  managed.  Li  Hung  Chang's  great  rival 
in  power  was  and  is  to-day  Chang  Chih  Tung,  who,  while 
still  in  Peking,  advocated  the  construction  of  railroads,  but  with 
Chinese  capital  and  under  China  control.  Through  Li  Hung 
Chang's  influence  he  was  appointed  viceroy  of  the  two  Kiangs' 
wealthy  provinces  about  the  Yang-tse  River,  and  of  which 
Nanking  is  the  capital.  Here  he  was  told  to  carry  out  his  proj- 
ects, and  he  proceeded  to  do  so  in  a  characteristic  Chinese  way. 

He  decided  first  to  intrust  the  building  of  railroad  shops  to  a 
nationality  not  powerful  enough  to  make  its  influence  felt,  and 
his  choice  fell  upon  Belgium.  He  engaged  as  chief  engineer  Mr. 
Paul  de  Hees,  who  had  constructed  many  of  the  railroads  in  Turkey, 
and  astaff  of  engineers  of  the  same  nationality  and  located  the  shops 
at  Hankow,  400  miles  up  the  Yang-tse.  The  work  was,  however, 
taken  up  and  carried  on  in  a  most  desultory  and  unsatisfactory 
manner  until  after  the  close  of  the  war.  Surveys  have  been 
made  for  the  line  between  Nanking  and  Peking,  a  distance  of 
1,40?  miles,  and  the  work  is  now  going  on  with  more  energy. 

Mr.  de  Heea  is  a  great  admirer  of  American  railroads  and  rail- 
road material.    He  has  visited.this  country,  and  is  determined  to 


closely  follow  the  system  in  use  here.  A  Belgian  firm  in  Shang- 
hai, Messrs  van  der  Stegen  &  Company,  are  the  financial  agents. 
Here,  then,  would  appear  to  be  an  opportunity  that  should  not 
be  neglected. 

For  energy  and  commercial  enterprise  in  that  part  of  the  world 
the  Baldwin  Locomotive  Works,  of  Philadelphia.  Pa.,  deserve 
great  commendation.  After  the  World's  Fair  they  despatched 
Capt.  W.  H.  Crawford  to  Japan,  and  he  succeeded,  after  a  severe 
trial  on  the  steep  Gotemba  grade,  in  the  Hakone  Mountain?,  in 
convincing  the  Japanese  of  the  superiority  of  the  American  over 
the  British  engine.  Since  that  time  he  has  sold  to  the  Japanese 
government  and  various  private  railroad  companies  over  130  loco- 
motives, besides  a  number  to  the  Russian-Siberian  Railroad  in 
Vladivostok.  The  same  company  has  recently  obtained  an  order 
from  the  Chinese  government. 

This  action  on  the  part  of  the  Baldwin  Locomotive  Works  proves 
conclusively  that  in  China  and  Japan  we  can  compete  with  any 
nation  in  Europe.  In  fact,  we  have  the  advantage  in  the  time 
necessary  to  fill  orders,  and  in  cheap  transportation.  There  are  at 
present  six  steamship  companies,  with  an  aggregate  of  20 
steamers  plying  between  the  Pacific  Coast  and  China,  calling  at 
Japanese  ports.  Besides  these  there  are  the  Perry  and  Barber 
lines  running  from  New  York  through  the  Suez  Canal  to  Yoko- 
hama and  calling  at  Chinese  ports.  The  freight  via  these  lines 
ranges  between  $3  and  $6  per  ton. 


The   Society  of  Mechanical  Eng'ineers. 

The  programme  of  the  December  meeting  o£  the  American  Society 
of  Mechanical  Enjiineers  shows  that  at  the  opening  session.  Tues- 
day, Dec.  1,  John  Fritz  will  read  the  president's  address  on  the 
"Progress  in  the  Manufacture  of  Iron  and  Steel  In  America  and  the 
Relations  of  the  Eagineer  to  It."  On  Wednesday  mornins  these 
papers  are  to  be  presented:  "An  Historical  and  Technical  Sketch  of 
the  origin  of  the  Bessemer  Process."  by  Sir  Henry  Bessemer;  "An- 
cient Pompeian  Boilers,"  by  Wm.  T.  Bonner;  "The  Moment  of 
Kesistance,"  by  C.  V.  Kerr:  "Work  Done  Daily  by  a  Refrigerating 
Plant  and  Its  Cost,"  by  Francis  H.  Boyer;  "Promise  and  Potency  of 
High  Pressure  Steam,"  by  R.  H.  Thurston.  The  afternoon  session 
will  be  devoted  to  addresses  in  memory  of  J.  F.  Holloway. 

Thursday  morning  will  be  devoted  to  the  following  papers:  "Ex" 
perimeutal  Investigation  of  the  Cutting  of  Bevel  Gears  with  Rotary 
Cutters,"  by  F.  R.  Jones  and  A.  L.  Goddard;  "The  Calibration  of  a 
Worthington  Water  Meter,"  by  J.  A.  Laird;  "Contraction  and  De- 
flection of  Iron  Castings,"  by  Francis  Schuman;  "A  200- foot  Gantry 
Crane,"  by  John  W.  Seaver:  "Washing  of  Bituminous  Coal  by  the 
Luhris  Process,"  by  J.  V.  Schaefer;  "Friction  H.-P.  in  Factories," 
by  C.  H.  Benjamin.  In  the  afternoon  these  papers  will  be  pre- 
sented: "Some  Special  Forms  of  Mechanical  Computers,"  by 
Frederick  A.  Halsey;  "Rustless  Coatings  for  Iron  and  Steel,"  by 
M.P.Wood;  "A  Method  of  Shop  Accounting  to  Determine  Cost," 
by  H.  M.  Lane;  "Tests  of  Fireproofing  Material,"  by  H.  de  B. 
Parsons. 

Friday's  session  will  be  occupied  with  the  following  papers:  "The 
Efficiency  of  the  Boiler  Grate,"  by  W.  W.  Christie;  "Efficiency  of 
Boiler  Heating  Surface,"  by  R.  S.  Hale;  "Paper  Friction  Wheels," 
by  W-  F.  M.  Goss;  "Steam  Engine  Governors,"  by  Frank  H.  Ball; 
"Metric  vs.  the  Duodecimal  System,"  by  Geo.  W  Colles,  Jr.; 
"Aluminum  Bronze  Seamless  Tubing,"  by  Leonard  Waldo,  and 
"The  Photographing  of  Machinery,"  by  Leonard  Waldo. 


Association   of   Railway    Superintendents    of   Bridges  and 
Buildings. 

At  the  annual  meeting  of  this  Society  at  Chicago  in  October,  the 
following  officers  were  elected: 

President,  James  Stannard,  Wabash. 

First  Vice-President,  Walter  G.  Berg,  Lehigh  Valley. 

Second  Vice-President,  Joseph  H.  Cummin,  Long  Island. 

Third  Vice-President,  Aaron  S.  Markley,  Chicago  &  Eastern 
Illinois. 

Fourth  Vice-President,  B.  M.  Peck,  Missouri-Pacific. 

Secretary,  S.  F.  Patterson,  Boston  and  Maine. 

Treasurer,  N.  W.  Thompson,  Pittsburgh.  Fort  Wayne  &  Chicago. 

The  following  subjects  were  selected  for  committee  reports  to  be 
presented  at  Denver  next  year: 

1.  Methods  of  Heating  Buildings  where  Three  or  More  Stoves  are 
now  Used. 
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2.  The  most  Suitable  Material  for  Roofs  of  Buildings  of  all  Kinds. 

3.  Round-house  Construction,  including  Smoke-Jacks  and  Ven- 
tilators. 

4.  Care  of  Iron  Bridges  after  Erection. 

5.  How  to  Determine  Size  and  Capacity  for  Waterways. 

6.  Protection  of  Railroad  Buildings  and  other  Structures  from 
Fire. 

7.  Designs  for  Ice  Houses. 

8.  Best  End  Construction  tor  Trestles  Adjoining  Embankments. 

9.  Bridge  Warnings  for  Low  Overhead  Structures. 

10.  Stockyards  and  Stocksheds,  Including  all  Details  of  Construc- 
tion. 

11.  Floor  System  on  Bridges,  Including  Skew  Bridges. 


Trade  Catalogues. 


[In  1894  the  Master  Car-Builders'  Association,  for  convenience  in  the 
filing  and  preservation  of  pamphlets,  catalogues,  specifications,  etc., 
adopted  a  number  of  standard  sizes.  These  are  given  here  in  order  that 
the  size  of  tlie  puhlications  of  tliis  Ivind,  which  are  noticed  under  this 
head,  may  be  compared  with  the  standards,  and  it  may  be  known  whether 
they  conform  thereto. 

It  seems  very  desirable  that  all  trade  catalogues  published  should  con- 
form to  the  standard  sizes  adopted  by  tiie  Master  Car-Builders'  Association, 
and  therefore  in  noticing  catalogues  hereafter  it  will  be  stated  in  brackets 
whether  they  are  or  are  not  of  one  of  the  standard  sizes.) 


The  Goubert  Water  Tube  Feed  Water  Heater.  The  Goubert 
Manufacturing  Company,  New  York.  48  pages.  0  by  9  inches. 
(Standard  size.) 

In  March,  1895,  we  noticed  and  criticised  a  catalogue  which  was 
issued  by  the  above  company  about  that  time.  The  burden  of  the 
criticism  was  that  the  commendation  of  the  heater  came  first  and 
the  explanation  of  its  construction  afterward,  and  that  the  latter 
was  inadequate  for  a  full  understanding  of  the  apparatus.  We 
have  now  received  a  new  catalogue  issued  by  the  same  company 
which  is  a  model  of  its  kind.  It  begins  with  an  admirably  clear  de- 
scription of  "What  a  Feed  Water  is."  Then  the  distinction  between 
"open"  and  "closed"  or  "pressure  heaters"  is  explained,  and  the 
objections  to  the  former  pointed  out.  The  construction  of  the  Goubert 
heater  is  then  fully  described  and  illustrated  by  sectional  views,  so 
that  the  wayfaring  man  and  hiscoadjutant  may  readily  understand 
it.  A  section  is  devoted  to  directions  for  erecting  and  running  the 
apparatus,  with  an  excellent  wood  engraving  showing  an  engine  - 
room  and  the  disposition  or  location  of  the  engine,  heater,  sepa 
rator,  steam  pump,  etc.  Another  section  is  on  the  use  of  heaters 
with  condensing  engines,  which  is  followed  by  illustrations  of  sev- 
eral different  forms,  tables  of  sizes  and  price  lists,  and  showing  the 
percentage  of  fuel  saved  by  heating  feed  water,  and  the  yearly  sav- 
ing under  differing  conditions.  A  list  of  reference  occupying  13 
closely  printed  pages  and  a  description  of  the  Stratton  separator 
complete  the  volume.  It  is  admirably  printed  on  best  coated  paper, 
the  engravings  could  not  be  better,  and  altogether  it  is  an  example 
of  the  best  type  of  this  kind  of  literature. 

WE.STiNOHonsE  Gas  ENGINES.  Manufactured  by  the  Westing- 
house  Machine  Company,  Pittsburgh,  Pa.  19  pages.  0  by  9  inches. 
(Standard  size.) 

This  is  apparently  a  sort  of  introductory  volume  to  a  fuller  descrip- 
tive circular  which  is  now  in  course  of  preparation.  During  the 
past  two  years  Mr.  George  Westinghouse,  Jr.,  has  been  engaged 
with  the  aid  of  the  best  obtainable  engineering  talent  in  develop- 
ing and  improving  a  form  of  gas  engine  which  is  illustrated  and 
somewhat  meagerly  described  in  the  publication  before  us.  A  large 
amount  of  money 'nas  been  expended  in  experimental  work  and  in 
perfecting  a  gas  engine  which  it  is  here  announced  the  company  is 
now  ready  to  supply.  The  general  external  appearance  of  the  en- 
gine is  similar  to  the  well-known  Westinghouse  steam  engine,  but 
the  description  is  only  of  the  general  features  .which  are  embodied 
in  this  new  departure.  New  shops  have  been  built  at  East  Pitts- 
burgh, and  the  company  announce  that  they  have  abundant  facili- 
ties to  supply  this  new  type  of  engine. 

Engine  and  Boiler  Catalogue.  Houston,  Stan  wood  &  Gamble. 
Cincinnati,  O.    32  pages.    8  by  10%  inches. 

This  firm  in  the  introduction  to  their  circular  say  that  they  manu- 
facture nothing  but  slide-valve  engines,  and  that  with  good  work, 
manship  and  high  steam  pressure  that  there  is  little  difference  in 
their  economy  compared  with  highspeed  automatic  engines.  In 
the  pamphlet  which  has  been  issued  the  different  types  of  slide, 
valve  engines  which  the  firm  manufactures  are  described  with  il- 
lustrations of  details  of  different  parts,  reports  of  performance,  etc. 
A  separate  section  is  devoted  to  flue  and  tubular  boilers,  with  tables 
ol  dimensions,  Cipacity,  etc.,  and  au  excellent  illustrated  descrip- 


tion of  methods  of  setting  boilers,  boiler  fronts,  etc.,  and  also  an 
illustration  and  description  of  a  coil  feed-water  heater  which  they 
make. 

The  Hancock  Locomotive  Inspirator,  manufactured  by  the 
Hancock  Inspirator  Company,  51  Oliver  street,  Boston,  Mass., 
1896;  16  pages,  6  by  9  inches  (standard  size). 

In  a  circular  letter  accompanying  this  catalogue  the  manufactur- 
ers state  that  they  designed  and  placed  on  the  market  the  first 
double-tube  locomotive  boiler  feeder,  and  that  their  constant  aim 
has  been  to  produce  an  instrument  that  in  simplicity,  durability 
and  efficiency  will  best  meet  the  severe  requirements  of  locomotive 
service.  As  the  company's  sales  of  Hancock  Inspirators  of  all  kinds 
has  been  more  than  200,000  in  30  years,  it  is  evident  that  good  de- 
sign and  workmanship  has  characterized  these  boiler-feeders.  In 
the  present  catalogue  the  company  present  three  styles  or  types  of 
the  Hancock  Inspirator,  A,  B  and  D,  some  one  of  which  is  inter- 
changeable with  any  injector  of  standard  manufacture  now  on 
the  market.  An  important  fact  in  connection  with  this  statement 
is  that  each  and  every  corresponding  part  of  the  three  types  (A,  B 
and  D)  is  identical  in  design  and  inlerchangeable.  the  only  excep- 
tion being  the  bodies,  which  are  shaped  to  suit  the  different  pipe 
connections,  and  the  connecting  rods  and  overftow  cranks.  This 
will  readily  be  recognized  as  an  important  advantage  in  substitut- 
ing one  standard  for  the  different  makes  of  injectors  in  use  and  in 
the  matter  of  economy  when  repairs  may  be  necessary. 

Besides  the  illustrations  of  these  inspirators  and  tables  of  their 
prices,  capacities  and  pipe  connections,  there  is  a  good  description 
of  the  company's  patent  hose  strainer,  which  is  removable  for 
cleaning  without  disturbing  the  coupling  or  any  pipe  joints;  also 
check-valves  and  steam-valves  for  inspirators,  and  the  Hancock 
ejectors  or  "lifters." 


^ijwipmcul  pi0tjes. 


The  Illinois  Central  is  asking  for  bids  on  1,000  freight  cars. 

The  Lake  Erie  &  Western  will  soon  order  some  new  locomotives. 


The  Chicago,   Hammond  &   Western,  is  in   the  market  for  100 
box  cars. 


The  Gulf,  Beaumont  &  Kansas  City  will  soon  place  orders  for 
40  box  cars. 


The  order  which  the  Baldwin  works  received  from  China  was  for 
eight  locomotives. 

The  Mobile  &  Ohio  has  ordered  six  locomotlxes  from  the  Rogers' 
Locomotive  Works. 


The  Armour  Packing  Company  of  Kansas  City  is  asking  bids  on 
100  refrigerator  cars, 

The  Fall  Brook  Railway  is  contemplating  the  purchase  of  two 
pas.senger  locomotives. 

The  Delaware  &  Hudson,  it  is  said,  will  order  new  cars  and  loco- 
motives before  next  March. 


^  The  Wells    &    French    Company,    Chicago,    are     building     400 
refrigerator  cars  for  Swift  &  Company. 

The  Wabash  road  is  in  the  market  for  20  10-wheel  locomotives,  15 
for  freight  and  five  for  passenger  service. 

The  Columbus,  Hocking  Valley  &  Toledo  is  reported  to  have 
placed  an  order  with  the  Michigan-Peninsular  Car  Company  for  50 
30  ton  dump  coal  cars. 

The  Haskell  &  Barker  Car  Company  is  reported  to  have  an  order 
for  1,000  boxcars  for  the  Chicago  &  Northwestern  Railroad,  and 
another  1,000  for  the  Wisconsin  Central. 


({.The  Mount  Vernon  Car  Manufacturing  Company  is  building  25 
refrigerator  cars  for  the  Mobile  &  Ohio.  They  will  be  of  60,000 
pounds  capacity  and  will  be  equipped  with  air-brakes,  Gould  coup- 
lers and  Detroit  springs. 

The  Barney  &  Smith  Car  Company,  of  Dayton,  O.,  are  completing 
10  combination  baggage  and  passenger  cars  for  the  B.  &  O.  E.  R. 
They  are  to  be  painted  royal  blue  with  gold  striping,  which  has 
been  adopted  as  the  standard  color  of  the  road. 

The  Ohio  Falls  Car  Company  is  building  for  the  Rio  Grande,  Sierra 
Madre  &  Pacific  Railway  eight  coaches,  three  cabooses  and  150  box- 
cars of  60,000  pounds  capacity.    All  the  cars  will  have  air-brakea 
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and  Tower  couplers,  and  the  box-cars  will  also  have  Winslow  roofs 
and  Q.  &  C.  door  fastenings. 

A  contemporary,  Ilnrrfwood,  states  that  a  gentleman,  the  head  of 
one  of  the  largest  railroad  systems  in  the  county,  computes  that  the 
railways  of  the  country  will  require  at  least  200,000  freight  cars  in 
the  next  two  years,  of  which  fully  three-fourths  will  be  box-cars. 
The  construction  of  these  cars  will  consume  600,000,000  feet  of 
lumber. 


Some  very  .severe  tests  have  been  made  with  the  royal  blue  tint, 
which  has  been  characteristic  of  the  Washington  and  New 
York  trains  of  the  Baltimore  &  Ohio  Railroad.  It  has  been 
found  that  this  color  meets  all  the  requirements,  and  it  is  probable 
that  in  the  near  future  the  entire  passenger  equipment  will  be  so 
painted  and  the  B.  &  O.  have  a  distinctive  color  tor  all  its  trains. 


The  a  &  C  Pressed   Steel    Brake-Shoe  Key. 


The  Q  &  C  Company,  Western  Union  Building,  Chicago,  111., 
have  recently  acquired  all  rights  to  manufacture  the  pressed  steel 
brake-shoe  key,  known  as  "  The  Drexel,''  and  as  the  company  has 
every  facility  for  manufacturing  them  they  will  carry  alarge  stock 
and  will  be  able  to  supply  them  promptly  and  at  low  prices.  The 
key,  which  is  shown  herewith,  is  much  lighter  than  forged  kevs 
but  it  is  very  strong.  ',It  is  cheaper  than  a  forging  and  it  conform 
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exactly  to  the  Master  Car  Builders'  standard  in  every  respect.  All 
the  brake-shoe  keys  of  this  design  are  remarkably  uniform  in  size 
and  strength,  and  in  addition  to  the  economy  they  save  the  annoy- 
ance and  trouble  of  forging  such  small  work  in  the  smith  shop.  The 
key  is  hereafter  to  be  known  as  "The  Q  &  C'  Prices  in  large  or 
small  quantities  can  be  had  by  writing  to  the  company. 


The  Roberts  Water-Tube  Boiler. 


The  Roberts  Safety  Water  Tube  Boiler  Company  was  incor- 
porated in  1S90,  and  notwithstanding  the  busiress  depression  that 
has  existed  throughout  the  country  during  several  of  the  six  years 
of  the  company's  existence,  its  business  has  grown  steadily  and  has 
assumed  large  proportions.  The  capital  stock  of  the  company  is 
$250,000,  and  last  month  it  declared  its  sixth  consecutive  annual 
dividend  of  10  per  cent.  It  has  built  nearly  900  boilers;  ranging 
from  those  suitable  for  small  launches  up  to  installations  of  nearly 
2,000  horsepower  in  one  vessel.  It  is  claimed  that  the  works  of 
this  company  are  larger  than'any  other  plant  in  the  United  States 
devoted  exclusively  to  the  construction  of  marine  water  tube  boil- 
ers. The  tools  are  of  the  most  modern  type,  nearly  $.30,000  having 
been  expended  in  adding  to  them  during  the  past  year. 

Although  the  Roberts  Company  are  the  owners  of  a  number  of 
patents  on  water-tube  boilers,  they  have  found  that,  all  things 
being  taken  into  consideration,  the  original  type  gives  the  best 
satisfaction,  with  some  slight  improvements  in  its  construction 
and  material.  With  the  possible  exception  of  one  different  type 
which  has  since  been  practically  discarded  by  its  manufacturer  the 
Roberts  boiler  is  the  father  of  all  the  marine  water-tube  boilers 
now  being  manufactured  in  this  country,  and  it  has  attained  an 
enviable  reputation  throughout  the  greater  part  of  the  civilized 
world.  The  original  boiler,  built  by  Mr.  Roberts  in  1^79,  is  still  in 
use,  although  it  was  infinitely  inferior  to  anything  built  at  the 
present  day.  The  Roberts  boilers  have  an  excellent  record  for  relia- 
bility also,  for  not  one  of  them  has  ever  killed  a  man  or  produced  a 
disa^trous  explosion. 


The  Falls  Hollow  Staybolt. 


Most  of  our  readers  are  familiar  with  the  staybolts  made  by  the 
Falls  Hollow  Staybolt  Company,  of  Cuyahoga  Falls,  O.  The  ma- 
terial employed  in  their  manufacture  is  the  best-hammered  char- 
coal iron,  and  the  company  guarantees  its  product  to  be  the 
equal  if  not  the  superior  of  any  brand,  domestic  or  imported,  in  the 
market.    The  Southern  Railway  recently  tested  some  of  these  bolts 


and  the  following  is  the  result  obtained,  which  we  take  from  a  fac- 
simile of  the  report: 

Area  Elastic  limit  Ult.  tensile  Elongation              Remarks, 

in  square  per  square  strength  per  in  eishl 

inches.                 inch.  square  inch.  inches. 

.6.i7                   31,600                   51.000  31.25^  Fracture  flbrons. 

The  manufacturers  recently  received  from  Mr.  Barnes,  of  the 
Wabash  road  a  letter,  in  which  an  excellent  tribute  to  the  quality 
of  these  staybolts  is  given.    The  letter  is  as  follows  : 

Springfield,  III.,  Nov.  4,  1896. 
Falls  nollow  Staybolt  Company,  Cu-yahoya  Falls,  O. 

Gentlemen  :  Specifications  of  standard  Wabash  engines  have 
been  recently  issued,  and  the  proposition  is  to  be  in  the  market  for 
a  number  of  these  locomotives. 

In  these  specifications  I  have  enumerated  Falls  Hollow  staybolts, 
in  confidence  that  they  are  the  best  we  can  buy  for  the  purpose  in- 
tended. 

I   bespeak   for   this  company  the   best   bolt   you  can  make.    We 
want  the  same  bolt  which  you  advertise  as  your  standard  goods. 
Yours  truly,  .1.  H.  Barnes. 

S.  M.  P.  and  M.  Wabish  Road. 

The  bolts  are  made  in  all  sizes  from  seven-eight  inch  to  two  inches 
outside  diameter,  and  from  one-eight  inch  to  three-quarter  inch 
inside  diameter,  depending  somewhat  upon  the  outside  diameter, 
though  considerable  of  a  choice  in  the  relation  between  the  two 
diame'ers  is  given  in  the  compiny's  list  of  standard  sizes. 


The  Manufacturers'  Advertising  Bureau  has  now  been  some  six 
months  at  its  new  location,  126  Liberty  street,  New  York  City,  and 
finds  the  move  from  the  old-time  headquarters  at  "111"  to  have 
been  a  good  one.  The  present  facilitiesof  the  Bureau  are  thoroughly 
up-to-date,  and  enable  it  to  care  for  the  large  business  entrusted  to 
its  care  to  the  utmost  satisfaction  of  its  clients  and  with  the 
greatest  degree  of  convenience  and  dispatch.  There  is  no  other  con- 
cern in  the  United  States  quite  like  the  Manufacturers'  Advertising 
Bureau  in  the  business  it  conducts,  which  is  original  and  peculiar  to 
itself.  Established  in  1879  by  its  present  head  and  proprietor,  Mr. 
Benj.  R.  Western,  who  was  for  some  years  previously  a  publisher  of 
trade  journals,  its  purpose  is  to  manage  the  newspaper  work  and  ad- 
vertising for  firms  who  have  not  the  time,  inclination  or  experience 
to  conduct  this  department  of  their  business  themselves,  and  yet  wish 
brought  to  it  the  attention  it  deserves.  The  Bureau  is  an  authority 
on  trade-journal  advertising,  to'which  it  has  confined  its  operations 
almost  wholly,  and  those  in  need  of  expert  help  in  this  direction 
will  do  well  to  note  the  tact.  A  booklet  with  the  title  "  Advertis- 
ing for  Profit"  is  published  by  the  concern  for  gratuitous  distribu- 
tion to  manufacturers  generally  who  are  desirous  of  knowing  just 
how  it  works. 


The  new  plant  of  the  Pox  Pressed  Steel  Company,  at  Pittsburg 
is  nearing  completion,  and  will  soon  be  ready  for  operation. 

It  is  reported  that  the  Newport  News  Ship  Building  &  Dry  Dock 
Company  will  enlarge  some  of  its  shops  in  the  near  future. 

The  Colorado  Fuel  &  Iron  Company,  Pueblo,  Col.,  are  said  to  have 
an  order  for  10,000  tons  of  steel  rails  from  the  Santa  Fe  Kcilroad. 


A  new  Pintsch  gas  plant  is  being  erected  at  Pittsburgh  for  the 
benefit  of  the  B.  &  O.  R.  B.,  which  has  adopted  this  light  for  its 
passenger  trains. 

The  Bass  Foundry  &  Machine  Works,  Fort  Wayne,  Ind.,  is  said 
to  have  closed  a  contract  to  furnish  a  large  railway  system  with 
car  wheels  to  the  amount  of  over  $500,000. 

At  the  recent  annual  meeting  of  the  stockholders  of  the  Westing- 
house  Air  Brake  Company,  it  was  shown  that  the  gross  business 
for  the  previous  year  amounted  to  $5,947,600  and  that  the  assets  are 
$2,607,936. 

The  Rand  Drill  Company  has  received  orders  for  compound  air 
compressors  for  the  Great  Northern  and  the  Chicago,  Rock  Island 
&  Pacific.  One  of  their  compressors  was  recently  started  in  the 
Gladstone  shops  of  the  St.  Paul  &  Duiuth. 

A  large  barge  for  the  Hartford  &  New  York  Transportation 
Company  was  launched  last  month  from  the  Gildersleeve  ship- 
yard, Hartford,  Conn.  It  is  190  feet  long  and  31  feet  beam,  with  a 
carrying  capacity  of  1,3.50  tons  ou  a  draft  of  11  ftet. 

The  Laidlaw-Dunn-Gordon  Company,  of  Cincinnati,  is  building 
three  large  air  compressors  for  the  Baltimore  &  Ohio  road,  and  a 
number  of  steam  pumps  for  the  same  road.  The  company  also  has 
some  good  orders  from  the  Illinois  Central  and  the  Chesapeake  & 
Ohio  roads. 
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The  Harlan  &  Hollingaworth  Company,  of  Wilminton,  Del.,  have 
a  contract  from  the  Merchants  &  Miners'  Transportation  Company, 
of  Baltimore,  Md.,  for  a  steel  steamer  for  the  company's  Baltimore 
and  Boston  line.  The  boat  is  to  be  a  fine  one,  and  of  the  following 
dimensions :  Length,  293  feet  ;  beam,  43  feet ;  depth,  34  feet. 


The  Babcock  &  Wilcox  Company  have  furnished  two  boilers  to 
the  New  Castle,  Pa.,  Electric  Railway  Company.  The  Buckeye 
Engine  Con)pany,  Salem,  O.,  have  built  two  cross  compound  en- 
gines of  .500  horse-power  each  for  the  same  plant.  ,  The  Hall  Steam 
Pump  Company,  of  Pittsburg,  have  furnished  the  condensers. 


During  the  last  few  months  the  Westinghouse  Machine  Company 
Pittsburg,  Pa.  have  shipped  the  following  compound  engines 
abroad  :  To  Algeria  one  80  horse-power  ;  to  Belgium  one  330  horse- 
power, and  two  100  horse  power  ;  to  France  one  1 ,200  hor.se-po wer.  In 
addition  they  have  shipped  a  large  number  of  Standard  and  Junior 
engines  during  the  same  period. 


The  Franklin  Steel  Casting  Company,  Franklin,  Pa.,  manufac- 
turers of  steel  casting,  have  added  to  their  plant  a  number  of 
buildings,  tools,  cranes,  furnaces,  etc.,  and  they  now  possess  one  of 
the  largest  steel-casting  plants  in  the  country.  This  company  man 
ufactures  the  Lone  Star  steel  coupler.  It  is  prepared  to  make 
steel  eastings  ol  all  kinds  up  to  6;),000  pounds  weight. 


A  contract  for  25  air  compressors  and  25  air  nceivers,  of 
medium  and  small  sizes,  has  been  closed  by  the  Clayton  Air  Com- 
pres.sor  Works,  Havemeyer  Building,  New  York,  with  one 
company,  delivery  oC  the  entire  order  to  be  made  within  sis  months 
from  date.  They  also  report  sales  of  five  air  compressors  of 
standard  pattern  during  the  tirst  week  in  November,  and  the 
indications  point  to  a  decided  revival  of  trade  in  air  compressors 
many  orders  having  been  held  in  abeyance,  pending  the  result  of 
the  election. 


The  Westinghouse  Air-Brake  Company  has  completed  arrange- 
ments for  the  manufacture  of  air  brakes  at  Hamilton,  Ontario. 
The  buildings  of  the  McKehnie  Machine  Company,  at  Hamilton, 
have  been  purcha.sed,  and  application  has  been  made  fora  Canadian 
charter  for  the  Westinghouee  Manufacturing  Company.  Limited 
of  Hamilton.  The  capital  stock  of  the  new  concern  will  be|500,000 
The  best  modern  machinery  will  be  installed  in  the  plant.  The 
capacity  will  be  about  1,000  sets  of  air-brakes  a  week.  The  object 
of  locating  in  Canada  is,  of  course,  to  avoid  paying  duty  on  brakes 
sold  in  Canada,  which  is  about  35  per  cent.,  or  nearly  $14  per  set  of 
brakes.  The  General  Manager  of  the  new  works  will.be  George  F. 
Evans ;  Secretary,  Paul  Myler ;  General  Superintendent,  M.  E. 
Wallace. 


Messrs.  R.  Ulrich  and  Charles  W.  Leavitt,  Jr.,  announce  that 
they  have  entered  into  co-partnership  for  carrying  on  their  profes- 
sional work  of  landscape  architecture  and  civil  engineering,  the 
firm  name  being  Ulrich  &  Leavitt.  They  will  make  a  specialty  of 
furnishing  surveys,  plans  and  estimates  for  developing  public  and 
private  grounds,  including  irrigation  and  drainage.  Mr.  Ulrich  has 
a  large  and  varied  experience,  having  been  landscape  architect  and 
superintendent  for  Hotel  del  Monte  Park,  Monterey,  Cal.,  and  the 
public  parks  of  Brooklyn,  al.so  for  the  World's  Columbian  Ex- 
position at  Chicago  (under  Messrs.  Olmstead  &  Eliot).  Be- 
sides these  he  has  designed  and  laid  out  a  number  of  private 
grounds.  Mr.  Leavitt  has  for  several  years  been  in  charge  of  the 
engineering  for  the  improvements  at  Essex  Falls,  N.  J.,  and  has 
also  been  Assistant  Engineer  in  the  East  Jersey  Water  Company. 
The  offices  of  these  gentlemen  are  at  15  Cortland  t  street,  New 
New  York  City. 


Judge  Sage,  of  the  Utiited  States  Circuit  Court  for  the  Southern 
District  of  Ohio,  last  month  rendered  a  decision  in  the  long-drawn, 
out  suit  of  W.  W.  Dodge  et  al.  vs.  Post  &  Company  et  al.  The  de- 
fendants were  held  to  infringe  two  claims  of  a  patent  on  wooden 
split  pulleys.  No.  260,462,  granted  to  Dodge  &  Philion,  which  claims 
read  as  follows: 

"1.  A  separable  pulley  whereof,  when  the  meeting  ends  of  the 
rim  are  in  contact,  the  meeting  faces  of  the  spoke-bar  and  hub  are 
slightly  separated,  as  described,  combined  with  clamp  bolts  G, 
whereby  said  hub  is  clamped  upon  the  shaft  in  the  manner  set 
forth. 


"3.  A  separable  pulley  whereof,  when  the  meeting  ends  of  the 
rim  are  in  contact,  the  meeting  faces  of  the  spoke-bar  are  slightly 
separated,  and  clamp  bolts  G,  combined  with  a  separate  split 
thimble  interposed  between  said  shaft  and  pulley,  substantially  as 
set  forth." 

The  Dodge  Manufacturing  Company,  Mishawaba,  Ind.,  owns  the 
patent  thus  sustained. 


The  Keystone  Axle  Company  expects  to  start  up  a  new  plant  for 
making  car  axles  at  Beaver  Falls,  Pa.,  on  Jan.  1.  The  process 
is  a  new  one,  the  axles  being  rolled  instead  of  forged,  and  it  is  ex- 
pected that  the  rolling  process  will  add  to  the  tensile  strength  of 
the  material.  The  building,  80  by  200  feet  in  size,  has  been  put  up 
by  the  Pennsylvania  Bridge  Company.  Steam  will  be  supplied  by 
six  Brownell  boilers  of  1,200  horse-power.  The  rolls  are  being  made 
by  Robinson,  Rae  &  Company,  of  Pittsburg,  from  designs  furnished 
by  J.  T.  Rowley,  of  Tyrone,  Pa.  The  rolling  process  consists  of 
first  reducing  blooms  nine  inches  square  to  round  bars  5)^  inches  in 
diameter.  These  are  cut  to  the  exact  length  of  the  axle  and,  after 
reheating,  they  pass  through  rolls  that  give  them  the  shape  of 
the  finished  axle  and  bring  them  to  exact  size,  except  at  the  journal 
and  wheel  seat,  where  one-sixteenth  inch  is  allowed  tor  a  finish. 
It  is  said  the  a.xles  will  go  through  the  shaping  rolls  at  the  rate  of 
two  per  minute.  The  offices  of  the  company  are  in  the  Equitable 
Building.  Baltimore,  Md.  Mr.  D.  A.  Clark  is  President;  J.  T. 
Rowley,  Vice  President;  T.  R.  Torrence,  Secretary  and  Treasurer, 
and  J.  Deegan  Superintendent. 


OF  OFFICIAL  CHANGES  IN  NOVEMBER. 


We  note  the  following  changes  of  officers  since  our  last  issue. 
Information  relative  to  such  changes  is  solicited. 

Atlanta,  Knoxville  &  Northern — This  is  the  reorganized  Mari- 
etta &  North  G-iorgia  Railroad,  and  Mr.  Joseph  E.  McWilliams  has 
been  appointed  General  Manager,  with  headquarters  at  Atlanta, 
Ga.  Mr.  H.  K.  McHarg  has  been  chosen  President,  and  Mr.  Eugene 
C.  Spaulding,  Vice-President. 

Central  Railroad  of  Gcorj/i'a.— Mr.John  M.  Egan  has  been  elected 
Vice-President,  with  headquarters  at  Savannah,  Ga. 

Chicago,  Rock  Island  &  Pacific. — Mr.  Wm.  H.  Stocks  is  appointed 
Division  Master  Mechanic  of  the  East  Iowa  Division,  with  head- 
quarters at  Rock  Island,  111. 

Chicago  &  Southeastern.— Mr.  W.  De  Sanno  has  been  appointed 
Master  Mechanic,  vice  Mr.  J.  W.  Roberts,  resigned. 

Cincinnati,  Lebanon  cfc  Northern.— Mt.  Joseph  Wood  has  been 
elected  President,  to  succeed  Mr.  Geo.  Hafer,  resigned. 

Ihmtindon  and  Broad  Top  Mountain. — William  W.  Noble  has 
been  appointed  Purchasing  Agent  and  Paymaster,  vice  S.  B. 
Knight,  resigned. 

Middle  Tennessee  £  Alabama. — Mr.  Gaunt  Crebs  has  been  ap- 
pointed Receiver. 

New  England. — Mr.  J.  T.  Odell  has  resigned  the  position  of 
Second  Vice  President. 

Neir  Orleans  &  Western.— Mr.  W.  W.  Tomlinson  has  been  ap- 
pointed Chief  Engineer,  with  headquarters  at  New  Orleans,  vice 
Mr.  C.  B.  Deason,  resigned. 

Northern  Pacific— Mr.  Geo.  C.  Gorham  has  been  elected  Vice- 
President. 

Pennsylvania  Li»es.—M.r.  Bernard  Fitzpatrick,  Master  Mechanic 
at  Columbus,  has  been  appointed  Master  Mechanic  at  Fort  Wayne, 
to  succeed  W.  W.  Atterbury.  Mr.  Thomas  F.  Butler  is  transferred 
from  Wellsville,  O.,  to  Columbus,  O  ,  to. '•ucceed  Mr.  Fitzpatrick. 
Mr.  Geo.  P.  Sweeley  is  transferred  from  Crestline,  O.,  to  Wells- 
ville, and  Mr.  P.  F.  Smith,  Jr.,  Assistant  Master  Mechanic  at  the 
Port  Wayne  shops,  is  promoted  to  the  position  of  Master  Mechanic 
at  Crestline,  0. 

Philadelphia  A  Reading.— Mr.  Joseph  S.  Haniss  has  been  chosen 
Vice-President,  and  Wm.  R.  Taylor,  Secretary. 

Quincy,  Omaha  &  Kansas  City.— Mr.  O.  H.  Spencer  has  been 
appointed  Assistant  General  Manager  and  is  in  charge  of  the  pur- 
chasing of  supplies. 

Southwestern.— Mr.  B.  A.  Denmark  has  been  elected  President,  to 
succeed  the  late  Mr.  Baxter. 

Tabor  &  Northern.— H.  T.  Woods  has  been  elected  General 
Manager. 

FandaKffl.— Mr.  Volney  T.  Malott,  of  Indianapolis,  has  been  ap- 
pointed Receiver. 


